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ALL of the 110 “overnighters” 
ride on A.A.R. Solid Bearings 


—with an unequalled record of high speed performance ! 


TAKE THE “PACEMAKER” FOR EXAMPLE: 


In one period of slightly more than a year, the 
New York Central System’s 917 Pacemaker cars 
traveled over 42,000,000 car miles without a hot 
box. Since placed in service these same cars have 
averaged better than 17,000,000 car miles per hot 
box. 

All of these cars use standard A.A.R. solid 
journal bearings, but otherwise have been spe- 
cially designed for modern, fast-freight Icl serv- 
ice. They are “on-line” rolling stock, and are 
never “humped.” 

From all available authentic data, this is the 
best performance record for any type of bearing 
—in freight or passenger service. It shows what 
the simple, one-piece, solid bearing can do under 
favorable operating conditions —and at lowest 
possible cost. 


Write for additional data 


MAGNUS METAL CORPORATION 
Subsidiary of 


NATIONAL LEAD COMPANY 
New York, Chicago 
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| Here’s why 
r/ America’s Railroads 
| have standardized 
on solid 
journal bearings 


MAXIMUM DEPENDABILITY: In daily operating service, an 
unequalled record for bearing assembly performance. 


SMOOTHEST RIDING QUALITIES: Lateral shocks are flexibly 
controlled — not rigidly opposed. 


LOWEST ACCELERATING AND RUNNING RESISTANCE: Glides on 
a single film of oil, like a skater on ice. 


EASE OF MAINTENANCE: Can be fully inspected or replaced 
on the line in about 10 minutes. No shopping required. 


UNIVERSAL INTERCHANGEABILITY: Simple — dependable — 
economical — safe. 


LIGHT WEIGHT: Saves more than 100,000 lbs. dead weight 
per hundred-car train. 


ROCK BOTTOM COST: Saves over 25% on initial car cost — 
96% on bearing replacement. 
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Radiant Heating of Railroad Cars 


Use of radiant heat can considerably improve the heating 
of cars — Importance of systematic research emphasized 


A SYSTEM in which comfort is obtained by heating 
room surfaces or panels, instead of using convection 
heating of room air only, is called radiant heating. 
To understand what advantages can be gained from 
employing radiant heat in railroad passenger cars, it 
is important to understand at first what constitutes 
human comfort and what factors affect the comfort 
of average normal human beings. 

The most important function of any heating sys- 
tem is to control environmental conditions so that the 
body will lose only the heat that is produced within it 
—no more and no less. Fortunately, the human body 
has a wonderful control mechanism which enables it 
to regulate, to a remarkable extent, the production 
and dissipation of heat. When the heat dissipation 
differs from the heat production, a physiological- 
psychological-thermostat goes into action to adjust 
digestion of food, flow of blood, action of skin tis- 
sues, etc., until the heat produced by the body equals 
its heat dissipation, so that small variations in tem- 
perature, humidity, wind and latitude, do not disturb 
comfort. However, when environmental conditions 
cause large differences between heat production and 
heat dissipation, the capacity of the human thermo- 
stat is exceeded and discomfort is noticeable. 

The rate at which heat is produced within the body 
depends partly upon age, sex and size of the person, 
but activity is the predominant factor. The heat pro- 
duced within the bodies of normal adults differs un- 
der different conditions of activity in a passenger car. 
For example, the body of a person sleeping produces 
290 B.t.u. per hr., which may be compared with 380 
B.t.u. per hr. when seated at rest and 760 B.t.u. per 
hr. when walking at 2 m.p.h. or equivalent activity. 

Heat is dissipated from the body largely by con- 
vection, radiation and evaporation, loss by conduc- 
tion being negligible. 

The major factors which determine the heat dissi- 
pation by these processes are: (1) Temperature of air 
within the room—inside air temperature, t;; (2) tem- 
perature of inside surfaces of the room—radiant tem- 
perature, t,; (3) velocity of air—drafts; (4) mois- 
ture content of air—humidity. 

If the room air temperature is below 70 deg. F., 
as is usually the case when radiant heat is used, 
humidity has little effect on heat dissipation from the 
body. Also, drafts must be kept below 40 ft. per min. 
to prevent unequal heat loss from different parts of 


* Project engineer of heating and air conditioning, Research & Devel- 
opment Department, Pullman-Standard Car Manufacturing Company; also 
Part-time lecturer on mechanical engineering at Illinois Institute of Tech- 
Rology, Chicago. 
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the body. A common procedure is to assume mod- 
erate humidity and moderate drafts, and express the 
relation between the mean ambient temperature and 
the mean radiant temperature in the form of a sim- 
plified approximate equation, called the “Comfort 
Equation”. 

ti + tr = 140 Peer 


The equation indicates that if the ambient tempera- 
ture is 74 deg. F., the radiant temperature should be 
66 deg. F. If the radiant temperature is raised to say 
72 deg. F. by heating the surface inside the car, it is 
possible to maintain comfort even when the ambient 
temperature is only 68 deg. F. 


Advantages of Radiant Heating 
of Railroad Cars 


Modern conventional heating systems for railroad 
cars are arranged to control ambient temperatures 
only and no attempt is made to control the radiant 
temperature. Table I gives inside surface temperatures 
for different outside temperatures, based upon a 
coach of average construction having overall coefh- 
cients of heat transfer of 0.65, 0.22 and 0.17 B.t.u. 
per hr. per sq. ft. per deg F. for windows, exposed 
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Fig. 1—Range of comfort at 50 per cent relative humid- 
ity and 25 f.p.m. air velocity—Note that the com- 
fort zone increases as the radiant temperature increases 
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TABLE I—VARIATION IN TEMPERATURE OF INSIDE 
SURFACES AND INSIDE RADIANT TEMPERATURE 
WITH OUTSIDE TEMPERATURE (DEG. F.) 


Outside Window 
temperature wall 


Mean 
Exposed Ceiling radiant 
and floor temperature 
69.0 
63.5 
57.3 





walls, and ceiling and floor, respectively; and inside 
air temperature of 74 deg. F. 

As outside temperature decreases, the temperature 
of surfaces inside the car decreases so that the radi- 
ant temperature, t,, inside the car is also lowered. 
Consequently, the decrease in t, requires a higher 
ambient temperature, t,, in order to satisfy the com- 
fort equation. This explains why it is necessary with 
conventional systems to use thermostats with variable 
temperature settings. 

Conventional heating systems generally use steam 
radiators which are located along the outside walls 
near the car floor in an effort to compensate for the 
large amount of heat that is radiated from passengers 
to cold windows and cold walls. However, difficulty 
arises from the fact that the heat radiated from these 
radiators while steam is flowing remains almost con- 
stant because the temperature of the heating fluid 
(steam) remains practically constant, even though 
the demand varies. Since the temperature of walls 
and windows depends upon outside temperature, the 
amount of heat dissipated from passengers to these 
surfaces, and hence the demand, varies directly with 




















outside temperature. This condition can be improved 
by using hot water heating systems (1)* because the 
desired surface temperature of the hot water radiator 
can be achieved by controlling the temperature of 
water. 

Stratification of air in layers of different tem- 
perature is almost negligible in modern conventional 
heating systems. But, there is generally a large var- 
iation of radiant temperature within the passenger 
space. Unfortunately, stratification of radiant tem- 
perature is seldom given much attention, even though 
from the standpoint of comfort this is as important 
as the stratification of air temperature. 

Radiant heating has several other inherent ad- 
vantages. For example: Fig. 1, which has been 
prepared from various sources including reference 
(2), shows that the range of the comfort zone is 
increased when the ambient temperature is decreased 
and the radiant temperature is increased. This in- 
creased range of the comfort zone is especially 
valuable for providing comfort in spite of wide 
differences in passenger requirements due to amount 
of clothing, activity, personal idiosyncrasies, sex, 
etc. The use of lower ambient temperatures, which 
is possible with radiant heating, reduces the shock 
effect that is felt on leaving or entering the heated 
room, and it imparts a feeling of freshness and 
vitality. 

Reference (3) states that: “the optimum con- 
dition for comfort probably lies around an air tem- 


* Numbers in parentheses refer to bibliography on page 137. 

















Fig. 2—Roomette with radiant heat in exposed wall and ceiling—Note that radiation 
is received by passenger in sitting position (left) as well as in sleeping position (right) 
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perature of 55 deg. F.” It is mentioned in reference 
(4), “Ellisworth Huntington collected statistics show- 
ing best mental function at 38 to 40 deg. F., whereas 
64 deg. F. seemed optimal for physical performance.” 
Such low temperatures may be impracticable for rail- 
road cars, but these statements indicate that low am- 
bient temperatures properly proportioned to mean 
radiant temperatures produce pleasant and healthful 
conditions. The use of low ambient temperature can 
also reduce the steam consumption per car and 
thereby permit an increase in the number of cars 
per train presently limited by the amount of steam 
that can be conveyed from locomotive to cars through 
the train line. 

A recapitulation of the foregoing remarks is pre- 
sented in the following list of advantages of radiant 
heating of railroad cars compared with the con- 
ventional heating systems: Removal of the necessity 
for high inside air temperatures under cold weather 
conditions; elimination of cold and extremely hot 
surfaces; reduction in variation of radiant temper- 
ature within the pessenger space; elimination of floor 
heaters and consequent saving in space and cost; 
wider range of comfort zone and more pleasant and 
healthful passenger environment. 


Location and Limiting 
Temperatures of Panels 


The most effective location of heating panels is 
in the exposed walls, especially the area below the 
window which can be arranged to radiate heat to 
the legs and feet of the passenger sitting near the 
window, and the area at the sides of the window 
which should be proportioned to neutralize the effect 
of cold window surface, so that heat will be radiated 
to his shoulders. Cold window surfaces may be en- 
tirely eliminated by installation of electrically heated 
glass, but the cost of installation as well as the oper- 
ating costs are comparatively high. The temperature 
of heating panels below and alongside the window 
should not exceed about 105 deg. F. to avoid being 
uncomfortably warm to touch. 

In order to eliminate radiant heat shadows, it is 
desirable to locate panels in two surfaces at right 
angles. The second surface may be the ceiling or 
the floor, first being the exposed walls. In case of 
sleeping cars, floor heat is not desirable since the 
radiation effect from the floor will be almost com- 
pletely shadowed by the berth. Fig. 2 shows a 
roomette with panels in the exposed wall and the 
ceiling, which assures adequate radiant heat to the 
passenger under all conditions. The average surface 
temperature of the .entire ceiling area should not 
exceed 85 deg. F. in order to overcome stratification 
of air in layers of different temperature which is 
difficult to avoid in rooms having low ceilings (5). 
Localized ceiling areas, however, may be consider- 
ably higher than the recommended 85 deg. F. pro- 
vided the average surface temperature of the entire 
ceiling does not exceed this figure. 

For coaches, floor heat is desirable since the pas- 
sengers are close to the floor, in spite of the fact 
that the percentage of heat given up by radiation 
is less for the floor than for the ceiling and the 


MARCH, 1950 


fact that heat radiated from the floor is shadowed by 
chairs. The average surface temperature from the 
floor should not exceed 80 deg. F. although local 
temperatures up to 85 deg. F. are not objectionable. 
Floor temperatures higher than these tend to cause 
foot discomfort, sweating due to perspiration, swell- 
ing and itching. Fig. 3 shéws a coach with heated 
floor, a panel below the window, and a panel in the 
ceiling; this arrangement would provide equal com- 
fort to all passengers. 

For cars having rooms in which heating panels 
can be located in walls opposite windows, it is 
highly inadvisable to do so. Such panels will increase 
the radiant temperature gradient in the room, and 
waste a considerable amount of heat by radiating to 
the windows in spite of the fact that glass has good 
reflectivity and low emissivity for low temperature 
radiations having long wave-length. 

The final decision regarding location of panels 
must also take into consideration the aspect ratios 
of the room as well as the locations of openings for 
air supply, air exhaust, and recirculated air, in order 
that local drafts and stratification of air temperature 
may be kept at a minimum. For instance, when using 
ceiling panels, if the air supply inlets are located in 
the ceiling and have fairly high discharge velocity, 
the sweeping action of air over the ceiling surface 
may result in objectionably-high air temperature near 
the ceiling. With these conditions, the average surface 
temperature of the ceiling may have to be limited 
to 75 deg. F., instead of the recommended 85 deg. F. 
average. Consideration should also be given to the 
possibility of using the same panels for radiant 
cooling during warm weather. 














Fig. 3—Coach with radiant heat in floor, ex- 
posed wall, and ceiling—Passengers in aisle seats 
and window seats can be equally comfortable 
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Fig. 4—Vertical section through floor show- 
ing a method of installing hot water pipes 


Medium of Heating 


Hot water, steam, hot air, or electricity may be 
used as the heating medium. There are two major 
advantages of using hot water instead of steam for 
radiant heating. First, hot water panels have prac- 
tically uniform surface temperatures over the entire 
heating area, whereas, steam panels are generally 
much warmer on the steam side than on the con- 
densate side. Second, surface temperature of hot 
water panels can be controlled by varying the water 
temperature in. accordance with the load require- 
ments, whereas an off-on control must be used for 
steam panels because pressure and temperature of 
the steam supply remains practically constant re- 
gardless of the heating demand. The last disadvant- 
age may be eliminated by using steam under vacuum, 
which, however, creates several other undesirable 
features when applied to railroad cars. The principal 
disadvantage of hot water systems is the increment 
in the weight of the car due to the weight of water in 
the system. 

An example of water-heated floor panels as applied 
to several railroad cars built in Mexico is given in 
reference (6). 


Hot air has been satisfactorily used for radiant . 


heating of buildings (7, 8 and 9). Its application 
to passenger cars is especially attractive, since the 
same system may also be used for panel cooling 
with practically no changes in the existing cooling 
unit and only minor changes in the duct system. 
Several different designs of air flow are possible. 
For instance, air ducts may be built into ceilings and 
exposed walls and arranged so that hot air will flow 
along the ceiling and the exposed walls and be dis- 
charged into the car near the floor through properly 
designed outlets; or endless air duct system may be 
built into ceilings, exposed walls and floors, and 
arranged so that hot air will be circulated continu- 
ously through the duct system without being dis- 
charged into the car. In the latter type of heating or 
cooling system, it is necessary to supply air required 
for ventilation by means of an entirely separate 
system of fans, ducts, heat exchangers, etc. A third 
method of air flow can be accomplished by means of 
air ducts built into the floors and exposed walls, and 
arranged so that the hot air entering the floor duct 
will travel outwardly along the floor and upwardly 
through the exposed walls and be discharged into the 
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car through properly designed outlets located near 
the ceiling. The window may be warmed by pro- 
viding perforations or slots in or along the window 
sill whereby some warm air from the side wall duct 
can be made to flow over the glass. 

For railroads using overhead electric power, heat- 
ing the panels electrically is the most direct method. 
However, for steam or diesel-driven trains, the avail- 
able axle generator capacity is only sufficient to warm 
the walls of the windows and thereby augment the 
heat supplied by the steam heating systems. Further- 
more, when axle generators are used, electric heating 
is inefficient since it involves conversion of heat 
energy into work (a process having low efficiency) 
in the locomotive, work into electric energy in the 
generator, and finally the conversion of electric 
energy into heat. 


Some Special Problems 


While solutions of most of the problems related 
to design of radiant heating systems for railroad 
cars may be obtained by referring to publications 
devoted to the theory and practice of radiant heating 
as applied to buildings, there are several problems 
that are peculiar to railroad cars. These problems 
may be solved by analytical and experimental 
methods based upon fundamental laws of heat 
transfer and well-known principles of engineering. 
For instance, when the heating medium is hot air 
circulated through ducts, it is important to know 
the variation of air temperature in the duct since 
the air temperature determines the panel temperature. 
A theoretical analysis of this problem points out a 
remarkable fact; that is, the temperature drop of air 
in a duct depends upon the c.f.m. per ft. width of the 
duct, and not upon the velocity or the total c.f.m. in 
the duct. The air velocity is unimportant as long as it 
is kept within the noise limit. Another special problem 
arises when spacing of hot water pipes is considered. 
The pipes of the hot water radiant heating systems 
in buildings are generally imbedded in concrete at 
a distance of 1 to 6 in. from the heating surface. 
This helps in obtaining fairly uniform surface tem- 
peratures. In railroad cars the pipes in the floor 
have to be placed at a distance of about 14 to 1 in. 
from the inside surface, as shown in Fig. 4. Also, 
the heat loss through the floor is much greater in 
railroad cars than in buildings. Therefore, the de- 
sign data commonly used for finding suitable spac- 
ing of pipes in buildings cannot be directly applied 
to railroad cars. More data must be developed if 
local hot spots are to be avoided. 

In radiant heating, it is important that the heating 
arrangement be well engineered. The history of ra- 
diant heating of buildings is full if cases where 
application of rough rules of thumb led to dis- 
appointing results. If similar dissappointments are 
to be avoided in railroad cars, it is necessary that 
the basic problems be attacked first by analytical 
and experimental methods before the development of 
a satisfactory radiant heating system for railroad 
passenger cars can be expected. 

The references given in this article are listed on 
page 137. . 
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Locomotive Accidents 


And Casualties Down in 1949 


Fight fewer boiler explosions caused five less deaths 
— Other locomotives up 2,889; accidents up 18 


Two hundred twenty-eight accidents occurred in 
connection with steam locomotives, resulting in 10 
deaths and 243 injuries during the fiscal year ended 
June 30, 1949, according to the thirty-eighth annual 
report of Edward H. Davidson, director, Bureau of 
Locomotive Inspection, to the Interstate Commerce 
Commission. This represents a decrease of 113 acci- 
dents, a decrease of five in the number of persons 
killed, and a decrease of 118 in the number of persons 
injured compared with the previous fiscal year. These 
decreases are all proportionately the same—about 
one-third. 

Table III shows the various parts and appurte- 
nances of steam locomotives and tenders which, 
through failure, have caused serious and fatal acci- 
dents during the past five years. The report suggests 
that if this information is taken advantage of and 
proper repairs made in accordance with the require- 
ments of the law and rules, many accidents will be 
avoided. 

The report continues as follows: 

During the year eight per cent of the steam loco- 
motives inspected were found with defects or errors 
in inspection that should have been corrected before 
the locomotives were put into use—a reduction of 
two per cent from the results obtained in the preced- 
ing year. Four hundred thirty-six locomotives were 
ordered withheld from service because of the presence 
of defects that rendered the locomotives immediately 
unsafe. This is a decrease of 218 locomotives com- 
pared with the preceding year. 


Boiler Accidents 


Five boiler explosions occurred in the fiscal year. 
All were caused by overheating of the crown sheets 
due to low water. Seven employees were killed in these 
accidents and 14 were injured. There was a reduction 
of eight in the number of boiler explosions, a de- 
crease of five in the number of employees killed, and 
a reduction of one in the number of employees in- 
jured compared with the preceding year. 

One of the explosions occurred on a locomotive 
in passenger-train service, three on locomotives in 
freight-train service, and the remaining one on a lo- 
comotive in charge of an engine watchman. Absence 
of a safe water level was known to employees on one 
of the locomotives prior to the explosion. This boiler 
was equipped with fusible plugs which had func- 
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tioned, but it could not be determined whether any 
action had been taken to dump the fire, because all 





TABLE I—THE NUMBER OF LOCOMOTIVES IN 
SERVICE, THE NUMBER INSPECTED AND THE 
CONDITIONS FOUND 


Stgam Locomotives 


Year ended June 30 
1949 1948 1947 1946 1945 1944 
Number of locomo- 
tives for which re- 
ports were filed. ... 33,866 37,073 39,578 41,851 43,019 43,297 
Number inspected... 85,353 93,917 94,034 101,869 115,979 117,334 
Number found defec- 


P rr pe eeeees 7,035 9,417 10,248 11,337 11,975 12,710 
ercen inspected 
found atin, Rare 8 10 1l ll 10 ll 
Number ordered out 

of service......... 436 654 708 690 506 630 
Nu cr of defects 

Gdn eh oa-o5 5 28,642 38,855 41,250 56,541 53,367 56,617 


Locomotives OTHER THAN STEAM 
Year ended June 30 

1949 1948 1947 1946 1945 1944 
Number of locomotive 
units for which re- 

ports were filed ... 12,692 9,803 7,805 6,616 6,094 5,139 

Number inspected... 30,684 20,798 13,115 10,908 9,888 7,711 
Number found ‘defec- 


Ts, 6 50 Ye ne.9e a4's 1,238 853 633 499 477 378 


Percentage of ins - 
ed found defective, 4.0 4.1 4.8 4.6 4.5 4.9 
Number ordered out 


Of servics......... 20 21 19 17 16 9 
Number of defects 
WN ie 60k wars. wie 2,804 1,745 1,442 1,385 1,212 1,026 





TABLE II—ACCIDENTS CAUSED BY THE FAILURE 
OF LOCOMOTIVE PARTS AND APPURTENANCES 
Stzam Locomotives INcLupING BoiLer AND TENDER 


Year ended : une 30 


1949 1948 1947 1946 1945 1944 
Number of accidents.......... 228 8341 360 419 410 403 
Percent increase or decrease from 
NO NE. coe cee ce cek 33.1 $.3°°:34.3 13.2 33.7 196.3 
Number of persons killed..:.. . . 10 15 16 10 20 25 
Percent increase or decrease from 
SION FOIE oe. oo ca oc cs oes $3.3 6.3 160.0 50.0 20.0 7.4 
Number of persons injured... .. 243 361 464 439 429 466 
Percent increase or decrease from 
PECVIOUS YOOP.. o. ccc ccces 32.7. 28.2 18.7 13.3 7.93869 


Stgam Locomotive Borers? 
Year ended June 30 
1949 1948 1947 1946 1945 1944 1915 1912 
Number of accidents 81 104 116 156 141 141 424 856 
Number of persons 


eR a 9 14 12 10 13 17 13 91 
Number of persons 
ee Cee eee 94 108 124 165 154 194 467 1,005 


Locomotives OTHER THAN STEAM 


Year ended June 30 
: 1949 1948 1947 1946 1945 1944 
Number of accidents.......... 49 41 





40 38 29 17 

Number of persons killed...... . ea ike a'3° Gad | er 

Number of persons injured... .. 67 50 41 56 40 23 
1 Increase 


2 The original act applied only to the boiler. 
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members of the engine crew were killed in, or died 
as a result of, the accident. The other four boilers 
were not equipped either with fusible plugs or low- 
water alarms. Detailed accounts of the explosions 
which occurred on the locomotive in passenger-train 
service and the three locomotives in freight-train serv- 
ice are contained in individually published accident 
reports. 

Seventy-six boiler and appurtenance accidents other 
than explosions resulted in the death of two employ- 
ees and injuries to 80 employees. This is a decrease 
of 15 accidents and a decrease of 13 injuries com- 
pared with the preceding year. 


Time Extension for Flue Removals 


Two hundred ninety-nine applications were filed 
for extension of time for removal of flues as pro- 
vided in Rule 10. Investigations disclosed that in 29 
of these cases the condition of the locomotives or 
other circumstances were such that extensions could 
not properly be granted. Seven were in such condi- 
tion that the full extensions requested could not be 
authorized, but extensions for shorter periods of time 
were allowed. Eight extensions were granted after de- 
fects disclosed by investigations were required to be 
repaired. Seven applications were cancelled for vari- 
ous reasons. Two hundred forty-eight applications 
were granted for the full period requested. 


Lecomotives Other Than Steam 


Forty-nine accidents resulting in injuries to 67 per- 
sons, occurred in connection with locomotives pro- 
pelled by power other than steam. This represents an 
increase of eight in the number of accidents and an 
increase of 17 in the number of injured compared 
with the preceding year. 

During the year four per cent of the locomotives 


inspected were found with defects or errors in inspec- 
tion that should have been corrected before the loco- 
motives were put into use. This represents a decrease 
of 0.1 per cent compared with the results obtained in 
the preceding year. Twenty locomotives were ordered 
withheld from service by our inspectors because of 
the presence of defects that rendered the locomotives 
immediately unsafe. This represents a decrease of one 
locomotive compared with the preceding year. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instructions for 
Inspection and Testing of Steam Locomotives, 187 
specification cards and 4,382 alteration reports were 
filed, checked, and analyzed. These reports are neces- 
sary in order to determine whether or not the boilers 
represented were so constructed or repaired as to 
render safe and proper service and whether the 
stresses were within the allowed limits. Corrective 
measures were taken with respect to numerous dis- 
crepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 2,915 specifications and 409 alteration 
reports were filed for locomotive units, and 437 spe- 
cifications and 270 alteration reports were filed for 
boilers mounted on locomotives other than steam. 
These were checked and analyzed and corrective meas- 
ures taken with respect to discrepancies found. 


Legal and Appeals 


One case of violation of the rules and instructions 
for inspection and testing of steam locomotives and 
tenders and their appurtenances, which was pending 
in the district court, was dismissed upon motion. 

No formal appeal by any carrier was taken from 
the decisions of any inspector during the year. 


This articulated Norfolk & Western locomotive, just turned out of the railway’s Roanoke, Va., shops, is the fourth of an 
order of five now under construction. The locomotive has roller bearings on crank and wrist pins of main rods and crank 
pins of side rods. The weight of reciprocating parts is 38 per cent less than on the conventional locomotive. The locomotive 

capable of sustained speeds in excess of 70 m.p.h. and hasa maximum drawbar horsepower of 6,300 at 45 m.p.h. It burns 


7 tons of coal an hour at maximum performance. It will be used for handling merchandise freight trains and 
passenger trains over all grade districts, and heavy tonnage freight trains over lighter grade districts 
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Rotary Snow Plows 





Wir deliveries already made of rotary snow plows 
to the Union Pacific, Soo Line and Chicago, Rock 
Island and Pacific, Lima-Hamilton Corporation in- 
troduces a new line of snow plowing equipment and 
also the first of this kind of equipment manufactured 
since the war. 

The first of the 297,000-lb. units were sent out from 
Lima-Hamilton’s plant at Lima, Ohio, for delivery to 
the Union Pacific, where they will be put into service 
on the road’s lines in the West. 

The 1,500-hp. rating of the new snow removal 
equipment, built for oil operation, represents 50 per 
cent more power than that of any previous snow plow 
built of its type, and the units are the first com- 
pletely new rotary plows constructed since American 
Locomotive Company built one in 1937 for the North- 
ern Pacific. 


The plow, which cuts a 12-ft. path through snow, 


is 55 ft. 7 in. long; 16 ft., 24% in. high and 12 fet. 
0. in. wide. Wheel base of the front truck is 4 ft., 10 
in. and of the rear truck, 9 ft. 

The new plow has a type of oil burner which is 
unusual in that it will burn any oil and is especially 
designed to burn Diesel oil. It is manufactured by 
Combustion Equipment Division of Todd Shipyards 
Corporation. The reason for burning this relatively 
high priced fuel is that it is the one fuel readily avail- 
able at any place and at any time on the roads in 
question. The design is said to be the first practicable 
device for burning Diesel oil in such an application. 

By employing an oil burner, Lima-Hamilton has 
been able to place the firebox and fireman’s station 
in the center of the plow, thus simplifying mainte- 
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nance. It is easy to get to the tubes and superheater 
from the rear by disconnecting the tender. Ordinarily, 
access to tubes and superheater on a locomotive is 
from the front, but in a snow plow, that location 
would entail dismantling the cab at the front. In this 
snow plow design, then, Lima-Hamilton turned the 
boiler around. 

Two separate three-cylinder engines, which are 
identical in design to the engines in the Lima Pacific 
Coast Shay locomotives, furnish power to the snow 
plow. The engines, operating at approximately 350 
r.p.m., have 13- by 15-in. cylinders, with piston valves 
and operate on 200-lb. pressure. They have mechani- 
cal lubrication to 33 points. Since heavy alloy steel 
crankshafts of the engines are parallel to the rotor 
shaft, straight spur gears are used, with a gear on 
each engine crankshaft to drive the main gear on the 
rotor. The gears operate in an oil bath at all times, 
and a Waldren flexible coupling is used between each 
engine crankshaft and its pinion. 

In comparison with previous snow plows, which 
were built much like a regular locomotive with hori- 
zontal cylinders, one on each side, the Lima-Hamilton 
design places the cylinders ahead of the boiler rather 
than beside it. This simplified design permits easy 
access for work on parts. Furthermore, in the old 
snow plow arrangement, since the power was devel- 
oped at right angles to the track, bevel gears were re- 
quired to apply the power to the rotor shaft. 

Another development consists of equipping the en- 
gines with an over-speed governor which limits the 
rotor speed to 150 r.p.m., which is considerably 
higher than that on any previous plow. The governor, 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT 
ON THE LIMA-HAMILTON SNOW PLOWS 


BURNER SENSED dirccccdcccccs Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Lagging .......csccsssssees Johns-Manville Sales Corp., New York 
Flexible staybolts ......... Flannery Bolt Co., Bridgeville, Pa. 
Tubes and flues ........... National Tube Co., Pittsburgh, Pa. 
WUNROGS BENOD. vccccccccces Huron Manufacturing Co., Detroit, Mich. 
A Prime Manufacturing Co., Milwaukee, Wis. 
Pischthake .ccccscevccccesess Brandon Equipment Co., Chicago 
NN eRe Superheater Division of Combustion Engineer- 
ing Superheater Co., New York 

Low water alarm .......... Barco Manufacturing Co., Chicago* 
Se ED: 5.55060.040%0000 Crane Co., Chicago 
PE. £..05.0% t0cddsehacde Nathan Manufacturing Co., New York* 
Main frame and machinery 

TEMMRD oc cscccvccsescecce United Welding Co., Middletown, Ohio 
RR rn: Lima-Hamilton Corp., Lima, Ohio 
PE UO \ sce cwbsaceesce General Steel Castings Corp., Granite City, Ill. 
Truck journal bearings: 

ee EE ass cccsacvscs Magnus Brass Manufacturing Co., Cincinnati, 

hio 
Magnus Metal Corp., New York 
erro National Bearings Metals Corp., St. Louis, Mo. 
Rotor shaft bearings ...... Timken Roller Bearing Co., Canton, Ohio 
Pinion shaft bearings ..... Timken Roller Bearing Co., Canton, Ohio 
rere National Malleable & Steel Castings Co., Cleve- 
land, Ohio 

Truck wheels ..........44. Armco Steel Corp. , Middletown, Ohio 
i See American-Fort Pitt Spring Div. of H. K. 
: Porter Co., Inc., Pittsburgh, Pa. 
Piston rod packing ....... Paxton-Mitchell Co., Omaha, Neb. 
Power reverse gear ........ Franklin Railway Supply Co., New York 
Operating brake ........... Westinghouse Air Brake Co., Wilmerding, Pa. 


Brake shoe, Back truck .. American Brake Shoe & Foundry Co., New 


or 
Brake shoe, Front truck .. Lima-Hamilton Corp., Lima, Ohio 


Foundation brakes ........ Lima-Hamilton Corp., Lima, Ohio 
Brake beams, Back truck .. American Steel Foundries, Chicago 
Injector check ............ Nathan Manufacturing Co., New York 
BOONE: GOUGING anc kcsccccees Manning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 
Water column and gauge 
ee eer eeeeeees Nathan Manufacturing Co., New York 
Remote control water gauge, 
Ue SSR are Reliance Gauge Column Co., Cleveland, Ohio* 
Water gauge, Back head of 
=F Rrorreey Nathan Manufacturing Co., New York 
Safety valves (Consolidated) Manning, Maxwell & Moore, Inc., Bridgeport, 
onn. 
Tao Ajax-Consolidated Co., Chicago 
Valves, angle and globe....Crane Co., Chicago 


Snow flanger and ice pick 

cylinder operating valves . William Powell Co., Cincinnati, Ohio 
Throttle (Dome type) .... Lima-Hamilton Corp., Lima, Ohio 
Windows, Safety pl ....Qhio Plate Glass Co., Toledo, Ohio 
Window self-locking weather 





EDS wecetediaGcedyn det Inland Manufacturing Div. of General Motors 
Corp., Dayton, Ohio 
Cab ventilator ............ Prime Manufacturing Co., Milwaukee, Wis. 
Headlight and generator.... Pyle-National Co., Chicago 
Radial buffer ............. Franklin Railway Supply Co., New York 
Flexible joints (between 
plow and tender) ....... Provided by purchaser 
Steam governor .......... Pickering Governor Co., Portland, Conn. 
Rotor shaft (Manganese 
Sie eee ae iS Standard Steel Works, Burnham, Pa. 
Communication apparatus 
(telephone) ............. U. S. Instrument Corp., Summit, N. J. 
Fusible plugs ............. Nathan Manufacturing Co., New York 
Smoke box inspection 
hh GE SEES 2 oa Prime Manufacturing Co., Milwaukee, Wis. 
ee ee eee National Malleable & Steel Castings Co., 
: Cleveland, Ohio 

eth MOR. concep sais eee Ajax-Consolidated Co., Chicago 

Cab insulation ............ J. W. Mortell Co., Kankakee, Ill. 

Cab windshield wiper ..... oe A. Sprague Devices, Michigan City, 

nd. 

Blow: off eesk .......6.... Okadee Co., Chicago 

Cylinder cocks ............ Prime Manufacturing Co., Milwaukee, Wis. 
oe ee ee Comb i 


tion Equipment Div. of Todd Ship- 

yards, Corp., Elmhurst, Long Island, N. Y. 

Hancock universal joints .. ae Maxwell & Moore, Inc., Bridgeport, 
onn 


Pipe covering ........ Re) Union Asbestos & Rubber Co., Chicago 
Steam whistle ............ Nathan Manufacturing Co., New York 

Air crew signal whistle ... Union Switch & Signal Co., Swissvale, Pa. 
Air crew signal operating 


valve , Viloco Railway Equipment Co., Chicago 


Pee eee ee ee eer ree 


Flexible coupling, 

Pinion shafts ........... D. O. James Gear Manufacturing Co., Chicago 
Flexible coupling to 

SOWIE goo tcc.s dae — ” ae Coupling Co., Inc., Westfield, 
Governor drain cocks .... Crane Co., Chicago 
Universal joints—governor . Charles Bond Co., Philadelphia, Pa. 
Alemite fittings ........... Prime Manufacturing Co., Milwaukee, Wis. 
Main drive and pinion 

OME es he cas wots cen Illinois Gear & Machine Co., Chicago 
Smoke box blower fitting . Barco Manufacturing Co., Chicago 
Gear case air filter ........ Fram Corporation, Providence, R. I. 
Cab lamps and electrical 

LO 1a Sa Nie Pyle-National Co., Chicago 


Running board top of car .. Apex Railway Products Co., Chicago* 
_ 


* This company furnished equipment on one or more of the four units. 


a 








however, prevents the rotor from speeding up and 
running away when the plow breaks through a drift. 
On early plows, the engineer had to cut back the 
throttle in this case, and frequently could not see 
from his position in the cab that the plow was break- 
ing out of a drift. The governor is driven from one 
crankshaft of one engine and operates Pickering 
auxiliary throttles, one for either side, independent 
of the engineer’s regular throttle. 

The blades of the rotor are manganese-molybdenum 
steel, heat treated and with cutting edges finished 
and flame-hardened to chisel sharpness. On previous 
makes, rotor blades were of medium carbon cast steel. 
Both engine and wheel are completely reversible, ca- 
pable of running in either direction to throw snow to 
either side of the plow. 

The rotor is mounted in Timken roller bearings in- 
cluding a thrust bearing on the rotor shaft, located 
just ahead of the main drive gear, which has an in- 
side diameter of 12 in. and an outside diameter of 
251 in., and is 51% in. long. 

Among other features of the Lima-Hamilton snow 
plow is the four-wheel front truck, with double springs 
over each box and a bolster equipped with 17 springs. 
Provision is made for blocking the springs over the 
boxes out of action, thus locking the truck so that it 
is entirely rigid, when plowing. Previously both trucks 
on snow plows have been rigid with no springs over 
boxes and no equilization. This was necessary because 
the flangers, when plowing, are only 14 in. from the 
rail, and any spring action would cause them to hit 
the rail. In this snow plow, with springs unblocked, 
the riding qualities are satisfactory and, when ready 
to plow, the springs can be blocked out of action. 

The rear truck is completely equalized, rigid bol- 
ster, six-wheel unit. All wheels on both trucks are 
33-in. steel. There are brake shoes on the front and 
back wheels of the six-wheel truck and on all wheels 
on the four-wheel truck. 

The main frame and the machinery frame are of 
completely welded design, made at the United Weld- 
ing Company Division of Lima-Hamilton, at Middle- 
town, Ohio. 

The plow has two headlights, port-hole type win- 
dows, a passage on both sides for the full length of 
the plow, and a walk way the full length of the roof 
with ladders front and back. Hatches over engines 
and air pumps simplify maintenance. Clothes lockers 
for the crew are provided at the rear end of the house 
cab. Sliding doors are provided throughout the equip- 
ment. 

A lining of 14-in. Insulmat, sprayed onto the steel, 
keeps the steam-heated cab from sweating. Windows 
are of shatter-proof glass, set in rubber. A full width 
seat is provided in the engineman’s cab for three per- 
sons, with two operating positions. Both operating 
positions have throttle and brake levers, but the right 
hand only has the reverse lever. The wheel, control- 
ling the snow deflector is operated by air from: cen- 
tral position. Cylinder cocks are air and steam oper- 
ated from the operator’s cab. A radial buffer is used 

between plow and tender. In the fireman’s compart- 
ment, between the engine and the boiler, there is a 
seat for the fireman, with an injector, gauges and 
other controls. 
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Derailments— 


and Their Gauses* 


Taene are many phases of derailments to be con- 
sidered before rendering decisions as to causes. De- 
railment reports give a picture and are interesting- 
visualizing the various causes. It is essential that 
we do not take for granted that all the reports are 
correct, as in many cases doubt exists as to the true 
story and quite frequently we get the results rather 
than the cause. The accident reports in general are 
undoubtedly the basis of honest conclusions and 
should be treated as such when proper investigation 
has been made. 

Derailments caused by failure of car parts; namely, 
wheels, axles, truck sides, brake rigging, box bolts, 
side bearings, truck bolsters, couplers and their parts, 
draft gears, coupler pockets, coupler cross keys, car- 
rier irons, draft castings, air hose, center plates, 
center pins and car sills are usually in evidence after 
derailments as marks appear on the right of way 
ahead of the point of derailment or evidence of such 
failure is close by. 

Derailments caused by wheels are easily determined 
as they are mainly confined to broken flange, rim or 
tread, or vertical worn flange beyond limits of wear. 
Occasionally steel wheels are found with a rolled up 
feather edge-or bead of soft metal around the top 
of the vertical worn surface on the wheel flange. This 
bead will split a switch (even though the flange doesn’t 
take the vertical worn gage) where switch point con- 
ditions are right for the head to enter between stock 
rail and switch point. 

Derailments should not be charged to a thin flange 
taking the gage. The reason for the thin flange gage 
is to protect the wheel flange against breakage as 
when the flange is worn to the condemning limit it 
takes a pressure of 66,200 lb. to break it. These 
figures apply to the chilled iron wheel, single plate 
with reinforced flange. The old double plate 650-Ib. 
wheels with the sand rims failed with a pressure of 
35,500 lb. when the flange was worn to condemning 
limits. When wheel treads are worn to create a high 
flange (11% in. or more) such flange may strike the 
base of the frog and cause wheels to jump or break 
and derail. Slid flat wheels sufficient to create a high 
flange of 11 in. or more may also strike base of frog 
and break or derail. A loose wheel on axle will de- 
rail and is caused by improper fitting or low mounting 
pressure. Excessively high mounting pressure should 
be avoided also as it may cause broken wheel hub. 
We find, occasionally, where wheels of very low diam- 
eter are applied to car truck which permit truck sides 
to go below the 244 in. minimum above the top of 


* Abstract of a paper presented before the Eastern Car Foremen’s As- 
sociation, New York, January 13, 1950. 


+ Supervisor car inspection and maintenance, New York, New Haven & 
Hartford. 
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the rail and may derail passing over flanged frogs, 
float bridge obstructions, high ground or other pro- 
jections above top of rail on the outside of gage will 
raise the truck side and the axle in the journal box. 
Truck frame heights should therefore be watched 
carefully. 

Derailments caused by axle failure are principally 
confined to a bent or broken axle between wheels or 
broken in wheel hub, broken overheated journals and 
those broken off cold. A bent axle may have been 
previously derailed and allowed into service without 
gaging for bent axle. All derailed wheels should be 
gaged, no matter how they may appear at the time 
derailed. 

There are occasions when wheels derail at switch 
points due to excess speed for the turnout and rerail 
again at the frog. Axles become sprung under such 
conditions and are-not detected, perhaps until wear 
shows up in a spot on the side of flange, or until wheel 
is at shop or put in lathe. They may also show up in 
the form of thin flange taking the gage at one or more 
spots while the remainder of flange is perfectly good. 

Broken axles between wheels are usually started by 
a tool mark or a flange mark from other wheels bump- 
ing them during handling. Wheels and axles should 
be carefully handled at all times, and storage tracks 
properly spaced. Axle failure in the wheel hub may 
be caused by excessive stressing during service or 
wheels may have been mounted with a small crack in 
the wheel seat and progressed to failure. Quite a per- 
centage of second-hand axles are found with cracks in 
the wheel seat. Most all of them will turn off in 
preparation for mounting; however, some are found 
that will not run off and have to be scrapped. There- 
fore, magnafluxing of journals and axles is important 
in locating cracks that may eventually lead to failure. 

Overheated journal failures may be caused by any 
of the common causes of hot box, such as an improp- 
erly finished journal off the lathe, journal heating 
due to overload and improper journal bearing con- 
tact with journal, defective lining, excessively worn 
or distorted wedge, insufficient lubrication, improp- 
erly packed boxes, improper packing, or break-off of 
journal due to previous overheating (and most likely 
cooled by water, ice or snow). All overheated journal 
failures take place about 2 to 3 in. from the fillet of 
journal and prior heating cause shows up in some 
part of the broken surface. 

Journals occasionally break off cold and cause ac- 
cidents. Invariably they fail near the journal fillet or 
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closer to the back end of the journal than those that 
burn off. The reason for such failure is a tool mark 
left by workmen and such marks will start a fracture 
which will progress to failure in time. 

Truck side frame failures are usually brought on 
by inferior castings, fatigue, or the car may have been 
in a prior accident which started a hidden fracture 
and later failed in service. Occasionally a box of an 
integral side frame will get red hot and water is used 
to cool it off. A light fracture may take place in the 
web near the journal box at compression and tension 
members and progress to failure. Where journal box 
becomes overheated and is water cooled, the safest 
thing to do is to have the castings normalized again 
to guard against trouble. 

Brake rigging failures are serious at times, when 
they drop to the rail or get mixed up with frogs or 
switches and anything is liable to happen. Many 
beams fail in heads, compression, tension and strut 
members due principally to fatigue, excessive wear 
and distortion. They require careful inspection in 
yards and repair tracks. Brake hangers fail and al- 
low beams to drop to the safety supports or the rail. 
Their failure is usually brought on by excess wear, 
improper manufacture, fatigue and poor materials. 
They usually fail in bends and badly worn eyes. Some 
brake hanger pins supporting the hangers are like 
crankshafts; they are badly worn and their cotters or 
split keys take on a speeded wear and breakage. Many 
brake rigging failures are brought on by bad wheels, 
such as comby treads, shelled out and out of round 
wheels. At time of air brake cleaning these items 
should be checked for unsafe wear. 

Side bearings are essential to safe car riding and 
should be maintained in good condition and kept free 
by proper clearances to prevent truck binding and 
assist where warped track conditions exist so as to 
prevent derailments. Truck bolsters fail and cause de- 
railments due to fatigue, poor castings and wear. Such 
failures are mostly on old equipment and it is a good 
thing these trucks are equipped with spring planks to 
bring them into terminals off the right of way. There 
are cars with bolsters having center plates cast in- 
tegral. Some of them have a wide and deep boss. The 
male and female castings wear into each other to the 
extent that they lock, and the wheels on the high rail 
will lift and derail. They make an innocent locking 
proposition as the side bearing clearance may be 
good. However, they are tricky and require shimming 
up between center plates to relieve the locking condi- 
tion and give the necessary freedom to bolster centers 
for curve and elevation in track. 

Couplers, knuckles, keys, yokes and draft castings 
fail and are common causes of trouble. Wear, heavy 
duty, light construction, latent defects in these parts 
brought on from prior accidents, regular road and 
yard handling, will cause failure of these parts and 
the damage that goes along with them. Proper inspec- 
tion and maintenance will keep failures to a minimum. 

Excessive draft gear free slack may assist in derail- 
ments during train run in or sudden pull-out move- 
ments. Gears and couplers should be periodically 
dropped for inspection especially when cars go 
through shops or on repair tracks for class repairs. 

Center pin failures will allow cars to go off center 
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and kinked center pins will bind centers to the extent 
of placing restrictions on the curving of trucks. When 
accidents occur these items should be carefully checked 
to detect any conditions that might contribute to or’ 
cause future trouble. 

Sharp wheel flanges are often held responsible for 
derailments in error. A sharp flanged wheel that ac- 
tually splits the switch point at stock rail must be thin 
enough at the flange apex to enter at the point and 
separate it from the stock rail—this is seldom en- 
countered. This class of derailment is often miscon- 
strued with the loose stock rail, low switch point, the 
chipped switch point, and the broken switch point. 
When these conditions exist the flange of wheel is 
liable to be hugging the rail to that side and ride on 
to the defective point and drop in between it and stock 
rail. Where defective switch point or loose stockrail 
of this kind has caused a derailment, the trackman 
and carman often compromise on a combination of 
defects with which method I do not always agree. 
Many times it has been noticed that a switch point. 
will lift when a wheel strikes the keel of the switch 
point, making the condition right for another wheel 
to enter if it is at that location. A full flange contour 
makes a poor surface contact against a worn switch 
point but when crowding against the switch point it 
will have a relatively easy climbing effect. 

Frogs that are worn cause wheel damage and the 
flanged type will cause wheel to derail when worn in- 
side the flanges. By placing a straight edge across to 
the inside of the frog flanges, then measuring down 
to the tongue of frog, you will be very much surprised 
at the distance for wheel drop. I have seen them meas- 
ure up to 3% in., leaving little, if any, to guide the 
wheel and with wheel flange taper, little security is 
had for the wheel to remain on the rail. It will be 
noticed that the tongue of frogs in many cases is 
rolled to one side which proves the point I am bring- 
ing out, as the flanges are worn and allow wheel 
flange to strike the frog tongue. This type of frog is 
only used in yard service and undoubtedly is econom- 
ical from a maintenance standpoint. It cannot be 
normally used where locomotives operate with blind 
driving tires. 


Road Characteristics 


Some sections of railroad are laid out for high 
speed; others for medium speed and still others for 
low speed, such as branch lines. High speed tracks 
have but a limited amount of sharp curves. Track 
elevation and spirals are well maintained for such 
speed. Slow-down restrictions are usually complied 
with. If not, the train performance speaks for itself. 
It is seldom that speed will cause car derailments on 
this type of track. 

Medium speed tracks which have changing grades, 
series of curves (both single and reversed) requiring 
slow order signs, affect train and car movement and 
will contribute to or cause car derailments due to 
quick changing radius which affects equipment enter- 
ing and leaving curves. Such curve layouts must be 
well maintained with respect to gauge, elevation, line 
and surface for good performance on slow speed 
track, trains or drags of cars are usually handled in 
local jobs with many starts and stops. Track elevation 
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is usually kept to a minimum for low maintenance 
purposes. Rail joints are more or less low on both 
rails; curves will perhaps vary up to 8 deg. or more. 
This kind of track will cause derailments due to low 
elevation in combination with low joints or soggy 
spots under ties. High loaded cars will rock and 
when rear trailing wheels drop into low spots the 
tendency is for the lead wheel of the lead truck to 
lift allowing wheel to mount the rail and derail on 
curve to the high side. Other cases of derailments hap- 
pen on sharp curves where elevations vary too much 
within car wheel base. I have seen as much as 1% to 
3% in. in a distance of 35 ft. There are many turnouts 
to main line sidings off elevated tracks on curves 
which make a warped track condition; namely, on 
track elevation to the right and the other to the left 
or vice versa. Check these tracks and you may find 
the conditions of which I speak. Older cars due to 
wear and flexibility will negotiate such layouts, or 
cars may pull through such spots all right but when 
pushing a heavy squeeze may cause car parts to ex- 
cessively bind and when wheel flanges are crowding, 
it makes it easy to push them over the rail. Some time 
when you have a derailment on a warped track con- 
dition, have the car spotted in the same position and 
measure the distance between the wheel and rail, 
or you may be able to pass a rule between them. I am 
sure that you will find this to be so. An abrupt run-off 
in curved elevation from siding or branch line to a 
main or straight track will derail a car likewise. In 
all such cases the run off should be eased or carried 
back into the curve so that track will be well leveled 
up for both trucks of a car when it approaches the 
intersection in a distance of 60 feet. Cars will nose on 
curves where the speeds are too high for the elevation 
and the wheel hunting will cause wear on the inside 
head of low rail at intervals. This is an excessive speed 
telltale. On new cars the moving parts do not respond 
as quickly to track irregularities as the older cars of 
short dimensions, especially on the older track lay- 
outs with sharp offsets on main and sidings. Many 
cars are derailed on this type of track and are re- 
railed by crews and reports are not made out unless 
‘damage takes place. All derailments not caused by 
‘defective equipment should have tracks checked for 
‘gauge, elevation and degree of curve, if necessary. 


‘Train Speeds and Train Handling 


Speed restrictions are placed on train movements 
‘due to various reasons but principally on account of 
road characteristics which permit only certain speeds 
for comfortable riding and safe operation. Records 
reveal that many trains have derailed on account of 
exceeding speed restrictions. I have a record where a 
locomotive weighing 100,000 lb. standing on a 6° 
curve, having track elevation of about 514 in., pro- 
duced a weight of 35,150 lb. on the high rail and 64,- 
850 Ib. on the low rail. That same locomotive travel- 
ing at a speed of 46 m. p. h. on the same curve equal- 
ized its weight on both rails. As speed increases the 
weight will be transferred to the high rail. 

Train handling is an art that is developed through 
experience. Derailments occurring in train handling 
are not always controllable by the engineer. Excessive 
brake pipe leakage prevents proper charging of the 
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reservoir and when a given brake pipe reduction is 
made the cars with the charged reservoirs will effec- 
tively apply while those on the cars not properly 
charged will have less retarding force. This condition 
would be productive of severe slack action, especially 
if cars on the rear are loaded. A train of 125 cars hav- 
ing total draft gear travel goes from normal position 
to fully compressed position of approximately 57 
feet and twice that or 114 feet from this position to 
extreme stretched position. It is not likely that such a 
condition would take place while handling with brake 
applications. However, the slack is there and at times 
shows up for itself. 

If train slack is not properly controlled by bunch- 
ing of cars, or keeping them stretched, depending on 
road conditions, before brake application is made, 
the slack action can be so harsh that cars may derail 
or go off center. The sudden shutting off of power fol- 
lowed closely by brake application may lift the wheels 
off the rails or the bodies off the trucks. Emergency 
brake applications, predetermined or otherwise, have 
caused Tnisiiennste especially with empty cars round- 
ing curves. A sudden pull-out movement of train 
caused by opening the throttle when train is drifting 
will cause the lifting of wheels, especially on empty 
cars or equipment with short wheel base, such as 
cranes or derricks on their own wheels if light end is 
forward. Mixed cars having free draft gear slack un- 
doubtedly add to the above conditions. 


Construction of Cars 


It is essential that new cars under construction be 
carefully checked for proper clearances of moving 
parts, both on bodies and trucks, due to these parts 
being new, full size, and only provide the proper 
clearances when correctly applied. Track irregulari- 
ties produce friction on these parts and make them 
susceptible to derailment. We must admit that due 
to stiffness their bodies will remain on a plane and 
will ride in that manner without much weaving or 
flexing with track conditions and they usually remain 
that way until they have been in service for some 
time. Cast center plates or center plate formations on 
cast bolsters are not always lined up with respect to 
center plate boss and center pin holes in conjunction 
with the body bolster cover plate and stiffner castings 
in bolster. If these parts are not fitted properly for 
curvature or center pin clearance within them, a suf- 
ficient binding action is liable to be inherent and 
cause derailment. 

When coupler and draft gear are assembled on car, 
the coupler should have sufficient swing motion to 
reach the carrier iron side without compressing the 
draft gear to any degree. If compression of draft gear 
takes place it is evident that part of this compression 
serves to pull the car body and derail the car, if same 
is not heavy enough to offset the normal compression 
set up within the gear. 

The expected swing in Type E coupler heads is 
about 9 deg. and with the addition of about 914 deg. 
more per coupler, for movement from center line of 
carrier iron to the side of carrier iron, will provide a 
total movement of about 28 deg. Therefore, any type 
of construction that prohibits coupler lateral of 11% 
in. per side as provided for in the A. A. R. construc- 
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tion of car, serves to resist car negotiations on sharp 
curves. In pulling position, couplers will help the 
radius of operation and in pushing, couplers will re- 
strict the radius of operation. 

In the varying designs of trucks and their founda- 
tion brake riggings we find where lead wheels do oc- 
casionally mount the high rail on curves 6 deg. to 10 
deg. and run on top of rail 10 to 15 ft. before going 
on the ground, in such cases a check of conditions 
showed wheels to be good. However, the flanges of 
wheels showed considerably more high wear at the 
truck dead lever connection to bolster and wheel 
diagonally from it. Cars involved were of new design 
and track conditions were OK for medium speed rail- 
road. The dead lever connection will bolster is the last 
point of take-up on the brake rigging and positively 
tends to swerve the truck and move the wheel flange 
with force against the rail and the diagonal wheel to 
the opposite rail. This condition alone would not de- 
rail a car account of its low braking ratio, but oc- 
casionally a brake is applied where wheel with full 
flange is passing a switch point, having considerable 
wear, and the throw produced on wheel with brake 
application take-up, may cause derailment and the 
more perfect the wheel flange the easier the climb and 
the harder the answer. The throat radius of full wheel 
flange is 34 in. or about 23 degrees and with worn 
switch point wear makes climbing easy. 

A check on other derailments where wheels had 
mounted the rail plainly showed track joints to be low 
which set up a rocking motion of the car body on 
practically new cars and the wheel mounted the rail. 
This is especially true of high box cars having high 
center of gravity such as automobile loads, etc. In the 
past the high auto cars with improperly spaced side 
bearings caused many derailments until side bearings 
were set in to meet A. A. R. locations. 


Restrictions 


Many cars are restricted to certain speeds on curve 
radius due to length and others will not negotiate 
sharp curves and crossovers, particularly when 
coupled, due to over-hand, obstructions on the right 
of way or too sharp a radius for the equipment of 
multiple loads. However, in pushing cars through 
crossover, the car being pushed may be derailed due 
to coupler restrictions, brake rigging and overhand 
being the chief causes. As an example, the following 
will give an idea as to what takes place on the move- 
ment of various length cars on curve radius. 

The tabulation for coupled cars is based on ap- 
proximately the same amount of overhang (center of 
truck to face of knuckle) for cars coupled. Radii given 
are for slow operation on regular curves. For coupled 
cars these figures do not apply on reversed curves. 

It may be well to remember that car construction 
design and condition has a decided relation with rail- 
road layout for speeds, whether slow, medium or fast. 


Improperly Loaded Cars 


Occasionally we have car derailments with no ex- 
ternal evidence of anything being wrong and: when 
the doors are open it will be surprising to see how un- 
balanced the load is, such cars being loaded to one 
side or not properly secured to prevent rolling with 
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MINIMUM RADIUS OF CURVE FOR CARS—FEET 


Single Coupled Length Ft.-In. 
60 116 46 
70 132 49-6 
80 164 59-8 
90 174 70-3 





car movement. This condition will cause excessive 
side bearing pressure. Often heavy loads are placed 
on one side of car at one end and the opposite side of 
car at the other end to balance the load. This kind of 
loading is taken literally as complying with the load- 
ing rules which state that load must be equally bal- 
anced on each side of center line. Many cars are so 
constructed that this type of loading will carry along 
all right. Other cars will not carry such type of load- 
ing as bodies twist and unbalance, creating at times 
tight side bearings or car list. L. C. L. loading is very 
often not reblocked or secured when one or more 
consignees, removes his part of shipment and the re- 
maining lading is not properly secured against shift- 
ing and car may roll to one side or the other and cause 
bad car balance. Overloading of cars has derailing 
possibilities and the loading company is responsible 
for car damage if derailed. | might emphasize that 
high box cars loaded with lumber or other heavy com- 
modity occasionally cause shift and lean to the extent 
of derailing. Rule 16, Item D in loading rules for open 
top cars, tells us that when loads exceed 8 ft. from 
top of rail to center of load, authority must be re- 
ceived from the handling railroads. 


Radiant Heating of 


Passenger Cars 
(Continued from page 126) 
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Stroboscopic 
Speedometer Tester 


A TEST stand which employs the principle of the 
stroboscope for testing speedometers, overspeed gov- 
ernors and hand tachometers, is now being used in 
the Erie’s Diesel shop. It is easy and quick to use 
and its accuracy cannot be questioned. 

The motor used to drive the instrument under 
test is a dynamic brake grid blower motor with a 
double-end shaft. It has been reconnected with a 
fixed resistance in the field and a variable armature 
resistance. Power for its operation is supplied by a 
48-volt lead battery. 

The exact speed of the motor is determined by 


The tachometer disk with seven circles of black and 
white divisions for recording seven different speeds 
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means of a stroboscope. This consists of a disk with 
six concentric rings of black and white spaces 
mounted on the right of the motor shaft, as shown 
in one of the illustrations, and lighted by a 20-watt 
fluorescent lamp. The lamp is in a reflector which 
shields it from the operator. 

The black and white divisions on each ring are 
of equal width. The light comes on, and goes out, 
120 times per second and at certain speeds, one of 
the rings appears to stand still. This is because a 
black spot shown at one moment when the light 
is on, has moved over into exactly the same position 


How 14-spot circle looks with motor running at 515 r.p.m. 
—This corresponds to a locomotive speed of 60 m.p.h. 
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The test stand showing the test panel on which are 
mounted the milliameter, a G.E. speedometer with 
its rectifier and adjustable resistance and the three 
indicating lights for overspeed governor testing 


as the spot ahead of it when the light comes on 
again. ’ 

For testing G. E. indicating speedometers, a G.E. 
variable-frequency a.c. axle meter generator is mount- 
ed on the left end of the stand and driven through 
a spline on the shaft. The output of the generator 
operates both the meter under test and a small millia- 
meter with a scale showing miles per hour. These 
instruments are mounted on a panel at the right of 
the test stand, the small rectangular milliameter be- 
ing mounted permanently at the left, and the circu- 
lar speedometer in a temporary mount at the right. 


The test stand 
showing the motor 
in the center, the 
lamp regulator be- 
low, fixed arma- 
ture resistances 
behind, battery 
at the left and 
with a G.E. speed- 
ometer generator 
and a G. R. S. 
Overspeed gover- 
nor on opposite 
ends of the motor 
shaft 


The procedure consists of first setting the millia- 






The meter under test is always tested with its own 
rectifier and adjustable resistance. The milliameter 
also has its own rectifier and adjustable resistance. 


meter by checking it against the stroboscope. The 





RELATION OF AXLE R.P.M. AND LOCOMOTIVE M.P.H. 
BASED ON 39.2-in DIAMETER WHEELS AND 

WITH FLUORESCENT LAMP OPERATING ON 60- 
CYCLE CURRENT 


Test-Rack Motor LOcoMOTIVE Back Spots On 


Or AXLE R.P.M. M.P.H. Wuirte Disk 
900 105 8 
800 93.3 9 
720 84 10 
600 70 12 
515 60 14 
480 56 15 
360 42 20 
343 40 21 
300 35 24 
257 30 28 
240 28 30 
206 24 35 
180 21 40 
172 20 42 
150 17% 48 


120 14 60 
103 12 70 
86 10 84 
60 7 120 
51 6 140 
43 5 168 
34 4 210 
26 3 280 
17 2 420 
9 1 840 





G.E. speedometer is then compared with the m.p.h. 
readings on the milliameter and the proper adjust- 
ments made. 
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For testing Electro-Motive speed recorders, the 
recorder is mounted on the right end of the test 
stand and is driven by the motor through a right 
angle gear drive with a 1 to 1 ratio. Comparisons 
and adjustments are made in the same way. 

G.R.S. overspeed governors are also calibrated by 
means of the stroboscope. The contact fingers in the 
governor are made to light three lights at the top 
of the test panel. The left hand light is on at speeds 
below six m.p.h. The center lamp lights at a warn- 
ing speed of 62 m.p.h. for freight locomotive gov- 
ernors and at 86 m.p.h. for governors used on pas- 
senger power. The right-hand lamp lights at 65 
m.p.h. for freight governors, and at 89 m.p.h. for 
those used in passenger service. 

The stroboscope provides a highly accurate means 
of measuring speed and close control of the motor 
speed is highly desirable. Originally, the motor speed 
was controlled by a hand-operated rheostat. It did 
not have the necessary fine divisions of resistance, 
and was later replaced by a car lighting lamp regu- 
lator. To the regulator was added a beam scale and 
sliding weight which is used to apply exactly the 
right pressure on the carbon pile. This controls the 
motor armature current and correspondingly the 
motor speed very accurately to any desired value. 
The position of the weight is set manually and the 
regulator maintains constant speed. Disk divisions 
which correspond to axle speed in r.p.m. and loco- 
motive speed in m.p.h. with 39.2-in. wheels are shown 
in the table. 

The speedometer tester is based on 39.2-in. wheels 
with a gear ratio in the drive of 49 to 63. If the 
wheels are 40 in. in diameter, the speedometer will 
be 2 per cent slow, or 1 mile at 50 m.p.h. and 114 
miles at 75 m.p.h. 

The 39.2-in. diameter was chosen because it rep- 
resents an average condition, and requires the wheel 
to make 515 r.p.m. per mile. When the motor on 
the stand is running at 515 r.p.m., the circle with 
14 black spots appears to stand still. 


A web welded between 
alternate pairs of fan 
blades has’ eliminated 
breakage 
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Reenforcing 
Motor Fan Blades 


By C. F. Steinbrink* 


Several different methods of reenforcing the fan 
blades on General Electric type 716 traction motors 
have been tried unsuccessfully by various service 
shops, as well as the manufacturer. The largest sup- 
plier of unit exchange motors has given up the idea 
of reenforcing these blades, and is removing them 
entirely. This certainly has not proved satisfactory, as 
on some of the early Diesel locomotives no provision 
was made for forced ventilation, and all the air that 
passed through the motor depends on this fan. 

The manufacturer of this motor has redesigned the 
blades, and has made several tries at reenforcing the 
individual blades and none has proved satisfactory. 
The blades would break off, and lodge between the 
frame and armature destroying the armature winding 
or field coils, and if the blade threw itself clear, the 
armature would be so far out of balance that the ex- 
cessive vibration caused from this out of balance, 
destroyed the winding, loosening the laminations, 
throwing commutator bars out of alignment and even- 
tually destroying the bearings. As the fan is almost 
entirely enclosed, making it impossible to inspect the 
fan, a broken fan would invariably cause a complete 
motor failure before it was removed ‘from service. 

After experimenting with various ideas, the photo- 
graph shows clearly how these fan blades are now re- 
enforced. This has proved entirely satisfactory. Over 
a two-year period, we have accumulated several mil- 
lion miles, divided between 24 motors, and not one 
fan has broken since this method of reenforcing has 
been in use. 


* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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Rectifier Type Motive Power* 


Tests made on the Pennsylvania show that a.c. power from an overhead 
wire may now be rectified on the motive power unit for driving d.c. 
motors—The practicality of a 60-cycle distribution system is indicated 





The four Ignitron rectifier tubes 


"Tests made recently on rectifier motive power 
equipment constitute a very important development 
in the electrification of steam railroads. Not only does 
this development mark another important step of 
progress in the use of electrical energy as motive 
power on railroads, but it forms another practical 
‘demonstration of the inherent flexibility of the single- 
phase alternating current system for railroad electri- 
fication. 

The chief advantage of present direct-current elec- 
trification lies in the use of direct-current series trac- 
tion motors on the motive power units. 

The fundamental advantage of the single-phase, al- 

ternating-current system is its ability to use a high- 
voltage trolley wire, thus making it possible to sup- 
ply, economically, large blocks of power over long 
distances for heavy concentration of traffic. 
_ Three types of motive power units have been built 
to operate from an a.c. system, namely, the a.c. series 
motor type, the split-phase type and the motor-genera- 
tor type. 

* Abstract of a paper presented at the Winter General Meeting of the 


American Institute of Electrical Engineers held in New York, January 30— 
February 3. 


+ Transportation Engineering Department, Westinghouse Electric Corp. 






-MARCH, 1950 





By L. J. Hibbard f 
C. C. Whittaker f 
E. W. Ames f 


The a.c. series motor motive power unit is well 
adapted to any application. The best present-day ex- 
amples of the a.c. series motor locomotive are the 
Pennsylvania’s Class GG1 and the New Haven’s Class 
EF3. Although these locomotives are officially rated at 
4620 continuous horsepower, each can deliver from 
8,000 to 9,000 maximum horsepower if occasion 
arises. The above ratings are outputs at the rail. Out- 
put in excess of the continuous rating can be deliv- 
ered at the rail over the entire speed range of the 
locomotive. 

Another important asset of the a.c., series-motor, 
motive power unit lies in the simplicity and flexibility 
of the locomotive control system, i.e., voltage control, 
which means a minimum of accelerating losses, a 
minimum peak power demand and a large number of 
running speeds. 

The motor-generator motive power unit combines 
all the advantages of the flexible high-voltage, single- 
phase a.c. trolley system and the advantages of the 
d.c. traction motor with the simplicity and flexibility 
of voltage control but it does not have the ability to 
produce economically high short time accelerating 
horsepower at high speed since the best proportions 
of the motor-generator set produce a motive power 
unit with constant horsepower characteristics. 

The rectifier motive power unit combines all the 
advantages of the high-voltage, a.c. trolley system 
with the simplicity and flexibility of voltage control 
plus the advantage of the d.c. traction motor and it 
has the ability to develop high accelerating horse- 
powers at high speed even more economically than 
is possible with the a.c. series motor motive power 
unit. 

Thus, the rectifier motive power unit furnishes an 
attractive means of utilizing the power which can be 
delivered to it by a flexible high-voltage, single-phase, 

a.c. trolley. 


Advantages 


The advantages of rectifier motive power are sum- 
marized in the following tabulation. 
I. RectirieR Motive Power vs. SINCLE-PHASE SE- 
RIES Motor Motive PowER 

A. The rectifier motive power unit has the follow- 
ing advantages on a 25-cycle trolley system. Some of 
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these advantages will be increased if a 60-cycle trol- 
ley system is used: 

. Lower weight of equipment. 

. Less space required for equipment. 

. Higher running efficiencies and less standby 
losses. 

. Higher power factor. 

. Less maintenance. This point must be proved in 
service. However, the higher efficiency (which 
means less watt hours per ton mile) plus the re- 
duced maintenance of the traction motor and 
gearing should easily overbalance the added 
maintenance of the rectified equipment. 

. Superior tractive force rating and tractive force 
charcteristics. Westinghouse standard Diesel lo- 
comotive motor type 370-F with 15/63 gearing 
on 42 in. wheels (65 m.p.h. top speed) will de- 
velop 10,700 lb. tractive force continuously up 
to 24.5 m.p.h. This is a much greater tractive 
force and a higher speed than is possible with 
an a.c. series motor. The speed-tractive-force 
characteristics of the rectifier motive power unit 
are similar to the speed-tractive force character- 
istics of a motor-generator locomotive (i.e., they 
are flat) and hence should have the same anti- 
slip features now enjoyed by the motor-genera- 
tor locomotive. The rectifier motive power unit 
can be applied safely at higher adhesions than 
is permissible for a.c. series motor motive power. 
The net result of these tractive-force advantages 
means that fewer axles will be needed for a rec- 
tifier motive power unit to meet a given duty 
cycle than will be needed for the single-phase, 
series-motor type motive power unit. 

. Rectifier motive power will develop its contin- 
uous horsepower rating at approximately 30 per 
cent of its top speed, whereas most a.c. series 
motor motive power units do not develop their 
continuous ratings until they reach 50 to 60 per 
cent top speed. This characteristic plus its abil- 
ity to produce economically high accelerating 
horsepower at high speed makes rectifier motive 
power ideally suited for use either in freight or 
passenger service. 

B. The rectifier motive power unit can be used 
under a 60-cycle trolley. 

C. The rectifier motive power unit can be used in- 
terchangeably between two trolley zones involving: 

1. Two frequencies, 25 cycles and 60 cycles. 

2. A.c. and d.c. 

D. The rectifier motive power unit permits more 
horsepower capacity per cab than any other type. 
IJ. Rectirrer Motive Power vs. Motor GENERATOR 
Motive Power 

A. The rectifier locomotive has the following ad- 
vantages: 

. Less weight of conversion equipment. 

. Less cost of conversion equipment. 

. Less space requirements for the conversion 
equipment. 

. More capacity per cab permitted. 

. Simpler and cheaper mechanical parts because 
of Item 3. 

. Reduced standby losses and higher operating 
efficiencies. 
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7. High accelerating horsepower at high speeds. 


III. Rectirier Motive Power vs. DiesEL ELEctRIc 
Motive Power 

A. The price of electric energy has been relatively 
stable, whereas the long term trend of liquid fuel 
prices has been upward. Where economic conditions 
justify the electrification of a Dieselized railroad, the 
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Zero 





Fig. 1—Explanation of ripple 


Diesel-electric locomotives can be transformed into 
rectifier locomotives by removing the Diesel engines 
and their appurtenances and applying pantographs, 
transformers, auxiliaries and rectifier equipment. The 
rail horsepower rating of most Diesel-electric loco- 
motives can be substantially increased when and if 
such a change is made. 


History 


The desirability of producing a system of electri- 
fication embodying the advantage of high voltage 
a.c. transmission with low voltage d.c. traction mo- 
tors has been a dream of transportation engineers 
ever since. Westinghouse, in the year 1914, first ran 
a rectifier car in revenue service on the New Caanan 
branch of the New Haven. This car was equipped 
with a multi-anode, pumped-type rectifier. Two funda- 
mental limitations were encountered in the use of this 
car as a motive power unit. 

It was limited by the requirement of pumping to 
maintain the vacuum in the rectifier. At that time, the 
technique of vacuum pumping and vacuum seals had 
not reached nearly the present stage of perfection. 

It produced telephone interference and it was nec- 
essary to install track booster transformers in the test 
section to force all the trolley current to return 
through the rail. 

Prior to the year 1937, all rectifiers were of the 
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multi-anode, pumped type, with as many as 18 anodes 
per tank. Subsequently, two developments, the sealed 
tube and the ignitor, combined with a sangle-anode 
made the application of sealed tube ignitrons to mov- 
ing vehicles particularly attractive. With the great im- 
petus which World War II gave to the production of 
aluminum and magnesium by the use of ignitrons, 
which supplied large amounts of d.c. power, the igni- 
tron was produced in quantity. Concurrently, the large 
demand for Diesel electric locomotives has similarly 
put the low voltage d.c. traction motor into mass pro- 
duction. Rectifier type motive power hence becomes 
a produce which will be benefited greatly by these 
two high-production items. 

In the past, three main problems have deterred the 
use of ignitrons and other forms of rectifiers on rec- 
tifier motive power units: 

1. The effect of shock and vibration encountered 
on a moving vehicle. 

(a) With respect to the strength of ignitron tube 
parts 

(b) With respect to the effect of a turbulent 
mercury pool on the performance of the 
ignitors. 

2. The effect of the ripple in the rectified, single- 





Based on the above, an oscillating test table was 
made on which the ignitrons were rigidly mounted. 
This table had an amplitude of vibration which could 
be varied from 1 in. to 3 in. and a frequency which 
could be varied up to 250 cycles per minute, giving 
values as high as 1.8 g acceleration, or well in excess 
of those observed on a rough riding locomotive, 
With this laboratory setup, two standard type WL- 
653-Bignitron tubes, mounted rigidly on the shaking 
table, delivered 200 to 800 amp. to a Westinghouse 
type 362 railway motor at a shaking frequency of 120 
cycles per min, and 1 in. amplitude. This particular 
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phase current wave form with respect to the heating 
and commutation of conventional d.c. motors. 

3. The effect of interference with communication 
circuits when operating from a single-phase trolley 
with ground return. 


Laboratory Tests 


Problem No. 1 was approached by determining the 
maximum values of acceleration forces expressed in 
terms of “g” observed on an electric locomotive clas- 
sified as a satisfactory riding unit. These values were: 
Maximum cab lateral observed, .66g; usual cab lat- 
eral, .16 g; both values were read on curved track at 
95 m.p.h. Cycles of oscillation were 78 per min. 

Similar tests on another locomotive classified as an 
unsatisfactory riding unit indicated that the usual 
cab lateral was approximately twice that observed 


' while the frequency at 90 miles per hour was 


railway motor is standard on Westinghouse 660- and 
1,000-hp. Diesel-electric switcher locomotives. At this 
shaking frequency, no “misfires” occurred during sev- 
eral hours of operation. By a misfire, is meant failure 
of the ignition circuit to start an arc for one or more 
half cycle waves. One or several misfires in traction 
service would not be more serious than a pantograph 
bounce of short duration. This test was continued for 
several months and no weakness was apparent in the 
design of the tube when exposed to these severe tests. 

Problem No. 2 deals with the effect of “ripple” on 
commutation and heating of the traction motors. By 
ripple is meant the amount of deviation from a 
straight line wave form of rectifier current. (See 
Fig. 1) 

Tests on the type 362 motor were made at various 
loads and at various ripples in the power supply as 
affecting commutation. This motor rates 510 amperes 
continuous on 310 volts. 
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[Laboratory tests indicated that vibration and 
shock encountered on railroad vehicles would not in- 
fluence the operation of the ignitron rectifier. They 
also indicated that the a.c. ripple superimposed on 
the d. c. rectifier output would not cause bad commu- 
tation or objectionable heating of the traction mo- 
tors, and that telephone interference would probably 
be less than that caused by locomotives with series 
a.c. traction motors. It was then decided to make tests 
in service under actual electrification operating con- 
ditions.—Editor’s Note. ] 


Tests on Pennsylvania Railroad 


Cooperation of the Pennsylvania railroad was 
sought for the assembly of propulsion and control 
apparatus furnished by Westinghouse Electric Cor- 
poration and the multiple-unit car and its auxiliary 
apparatus by the railroad. This assembly has been in 
trial performances for adjustment and refinement of 
apparatus for some months. The car is now in rev- 
enue service. 

In addition to this procedure, the Bell Telephone 
Laboratories and the American Telephone and Tele- 
graph Company cooperated with Westinghouse and 
the Pennsylvania in conducting a series of tests to 
determine the telephone noise influence aspects of 
the rectifier car and existing single-phase a.c. series 
motor equipment. 

The results of telephone noise influence tests are 
only in preliminary form and are not contained 
herein. 


DESCRIPTION OF CAR AND CONTROL: 


The car is a combination type, half its length being 
a baggage compartment. All test equipment requiring 
adjustment and observation, instruments and oscil- 
loscopes were mounted in this baggage compartment. 

The electrical equipment consisted of a specially 
designed transformer, four type WL-653-B ignitron 
tubes for single-phase, full-wave rectification, plus a 
variety of capacitors and reactors as variable test 
equipment. Two Long Island type traction motors 
with control boxes and accelerating grids were used 
primarily because they could be secured quickly. In 
the future on an a.c. voltage-tap control from a trans- 
former would be used. 

The main circuit schematic for the test car as it 
was placed in revenue service at the completion of 
our harmonic tests is shown in Fig. 2. 


PRELIMINARY TEST RESULTs: 


The rectifier car was initially energized on July 15, 
1949, since which time it has been under limited 
operation for apparatus refinement and adjustment 
with no fundamental difficulties ascertained in ap- 
proximately 2,500 miles of trial. It was placed in 
revenue service on October 26, 1949. 

Shock and vibration during normal operation has 
not affected operation in the least. The car has been 
operated most of the time during the tests pulling a 
second car as a trailer. It has been operated success- 
fully for sustained periods of time with full wave rec- 
tification from two tubes only. First, one pair of tubes 
was used up to 60 m.p.h. for 25 successive accelera- 
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tions. Then the other pair of tubes was put through 
a similar test cycle. Normally, all four tubes would 
be used. The car has been operated intentionally for 
short periods of time on two tubes with half wave 
rectification. 

The motors have been operated most of the time 
with approximately 33 per cent ripple in the d.c. cur- 
rent. The commutation under these conditions has 
been black at all times and the commutators and 


: LIMITER RING 
IGNITOR ANODE 
METAL EXHAUST 


AUXILIARY ANODE 


Fig. 3—Section drawing of ignitron tube 


brushes have an excellent appearance. Limited testing 
was done with a 5 per cent ripple and a 55 per cent 
ripple. 

The test car was operated for three round trips 
making all stops between Broad Street Suburban Sta- 
tion, Philadelphia, Pa. and Paoli, with approximately 
a 33 per cent ripple in the d.c. current. The three 
round trips were repeated the next day with a 5 per 
cent ripple in the d.c. current. Both tests resulted in 
an 86 deg. C. rise (by thermocouple) in the inter- 
pole winding. 

The telephone influence of such a rectifier is being 
investigated on a 25-cycle system. The results, though 
not complete, include field test data taken on the 
ignitron equipped multiple-unit car. They indicate 
that practical filters can be produced which will per- 
mit the use of rectifiers as a power supply for indi- 
vidual traction units of an electrified railroad system 
paralleling associated and commercial communication 
circuits. 

The authors are confident that practical filters can 
be built to permit the operation of rectifier motive 
power on 60-cycle trolleys in parallel with shielded 
communication circuits. 

(Continued on page 149) 
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Electricians’ Trouble Tracer 


Speeds Repairs 


Electronic instrument developed by maintainers in Washington, D. C., Terminal, 
traces shorts, grounds and open circuits in both open and enclosed wiring 


ry 

l wo electricians, working in the Washington Ter- 
minal Company, have succeeded in developing a cir- 
cuit tracing device which effectively reduces the time 
required to find faults in both open and concealed 
wiring. Called the “Electracer”, the device consists 
of a self-powered signal generator and an electronic 
receiver with headphones. A detachable probe per- 
mits working in confined spaces, and a vibration sen- 
sitive probe may be used to detect noisy bearings be- 
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Above: Procedure for lo- 
cating faults in under- 
ground wiring — Right: 
Parts of Electracer includ- 
ing the receiver, head 
Phones, generator and 
probe for use in confined 
spaces 





fore the sound is audible to the unaided ear. The total 
weight of the Electracer is nine pounds. 

The Electracer employs low-frequency a.c. about 
8 cycles per second. Its operation is based on two 
well known facts—one, that any electrical current 
flowing in a conductor of any kind produces a mag- 
netic field around that conductor. Fact number two, 
that voltage applied to a conductor produces an 
electrostatic field around the conductor. 

By throwing a switch on the receiver or detector, 
it is made to respond either to a fluctuating magnetic 
or electrostatic field, as the operator may choose. 

In locating grounds, a signal current is circulated 
by means of the signal generator through the ground- 
ed conductor, to the point of ground and back through 
the grounding material, to the signal generator. 

The signal generator by means of a heavy duty 
electrical vibrator produces about eight impulses per 
second, and has low, medium and high settings that 
provide low or high voltages, as may be needed for 
low or high resistance grounds or shorts. The heaviest 
current is produced on the low setting and does not 
exceed 6 amp. under any condition. The voltage pro- 
duced, ranges from 6 volts on the low setting to 1,200 
on the high setting. Although the 1,200 volts will 
shock anyone who accidentally contacts it, the shock 
is not dangerous, and the power in it is not enough to 
damage the electrical circuit. The signal generated is 
powered by a 6-volt lantern battery which is con- 
tained inside of the generator case. 

When used for locating grounds on railroad equip- 
ment, the signal can be heard any distance from one 
to six feet from the conductor, even though the con- 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 








The Electracer spots a ground in a car circuit 


ductor is in steel conduit and behind steel paneling. 
The strength of the signal depends on the resistance 
of the circuit and ground. connection. Grounds, with 
resistances as high as 50,000 ohms, have been located. 

In trouble-shooting short circuits, the signal gen- 
erator must be attached across the shorted pair of 
wires. However, a short does not produce as power- 
ful a field as a ground, due to the fields of the two 
wires tending to oppose each other, but the field is 
usually stronger at the point of short. If the wiring is 
exposed, it is very easy to follow the path of the sig- 
nal through the individual wire with the aid of the 
probe, connected to the probe jack, provided for this 
work. 
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Light Weak signals at \ Weak signal here if 
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Signal generator hook-up for shorted lamp 
socket—Wave line indicates signal is present 
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Hook up for open cable without metallic shielding 


An electrostatic or voltage field will not penetrate 
or pass metallic barriers, so in case of an open cir- 
cuit in the ceiling of a railroad car in conduit, it is 
necessary to open each junction box and listen for 
the signal applied by the signal generator. 

In the case of exposed wiring, the signal can be 
followed easily along the wire to the point of the 
open circuit, beyond which point the signal will no 
longer be heard, or will be greatly diminished. On 
exposed wiring, the open-signal is very powerful with 
the signal generator set on “HI” position, and can be 
heard at distances up to twenty-five feet. 

The receiver is an electronic instrument of rela- 
tively simple and rugged construction. It is also bat- 
tery-powered by inexpensive and easily obtained bat- 
teries; one, 114-volt standard flashlight cell, and one, 
67 1%4-volt “B” battery. 

The following are a few of the actual casés of 
trouble-shooting done in the Washington Terminal: 

A passenger car developed a ground on a bracket 
fan circuit carrying five fans with individual controls 
for each fan. An Electracer was not available and 
eleven hours were consumed disconnecting each fan 
and switch, and examining the wiring with no suc- 
cess toward clearing the ground. 

When it was possible to get an Electracer, the 
ground was located in twenty minutes in some old 
wiring formerly used to supply a fan that had been 
removed at some time when the car was in the home 

(Continued on page 149) 
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Load Testing of Diesel Engines* 





The practice of testing Diesel locomotive power plants on a resist- 
ance load assures that the engine will deliver rated horsepower and 
that both generator and controls are in proper operating condition 


Tae benefits derived from a consistent policy of 
load testing are unquestionable. It is not a cure-all 
for every ailment which Diesels may acquire, but used 
wisely it is a very valuable tool in assisting to insure 
good road performance of the equipment. 

Essentially the main purpose of load testing is to 
determine the condition of the Diesel engine; to know 
that the engine can deliver rated horsepower without 
undue strain in any part thus giving assurance that 
it will continue to do so. Secondarily, such a test 
checks performance of the generator with its associat- 
ed field resistors and wiring. Satisfactory operation of 
the load control is also determined in the testing. It 
is so intimately involved with the operation of a 
present-day Diesel engine that it cannot be considered 
separate from the engine any more than the governor. 

Nearly everyone agrees that load testing is a 
“must” following an engine overhaul. At that time it 
is necessary to make many small but vitally impor- 
tant adjustments, some of which can be made only 
under load. At the same time, there is opportunity to 
observe the performance of moving parts and take 
immediate action to correct any clearances which 
may be improper. 





* Abstract of a paper presented by the Diesel Electrical Committee ‘at the 
Annual Meeting of the Locomotive Maintenance Officers’ Association held at 
the Hotel Sherman, in Chicago, Sept. 19-22, 1949, 





A metallic resistor type of 
theostat being used for 
load testing a Diesel loco- 
motive power plant 


Load testing has also proven very valuable in run- 
ning repair shops in restoring proper settings when 
components have been replaced and in locating en- 
gine troubles which will appear only under full load 
pressures and speeds. Trouble shooting can sometimes 
be done in regular service but more often such test- 
ing is done under severe handicaps. Service condi- 
tions may interfere with important observations. 
There are always difficulties involved in making ac- 
curate readings or precise adjustments on a moving 
locomotive, proper tools and equipment are not al- 
ways available, and there may be costly dead time for 
the test men waiting and returning to their home 
station. 

To obtain the maximum benefits from load testing, 
the men doing the work must be carefully trained to 
have a thorough understanding of the interrelation 
between the electrical and mechanical portions of the 
engine-generator set. This particularly applies to load 
control and its adjustment. Men of different crafts 
have to work closely and each must understand the 
viewpoint of the other. Many have had difficulty 
grasping the principles of load control, but an ap- 
proach which should help is to break the load con- 
trol down into basic functions of its components. 

The first consideration is that horsepower is con- 
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cerned only with revolutions per minute and torque. 
On most engines today, the governor has only one 
duty and that is to relay the engineer’s wishes to the 
engine and see that the engine maintains desired 
r.p.m. The governor measures the engine speed and 
increases or decreases fuel to correct under or over 
speed. The function of the load control is to measure 
the fuel rack displacement (which is torque in a 
sense) and compare it with a standard. The standard 
is set up in the load control by adjustment. The load 
control then raises or lowers generator field strength 
(the loading thus follows) to correct for too little or 
too much fuel rack travel. 

All individual parts concerned with the loading of 
a Diesel engine have definite limits. One must be 
careful to observe that no one part is up against a 
stop as otherwise the entire operation is out of order, 
with very puzzling symptoms sometimes. 


Rheostats 


There are two basic types of resistors for absorb- 
ing the power developed when load testing. Another 
method is possible; that is to convert the variable 
voltage power from the generator to standard voltage 
and feed back into power lines. However, the invest- 
ment in conversion equipment and additional com- 
plexity of equipment or skill required in controlling 
output, make it uneconomical unless a great deal of 
this work is done. 

The two types of absorption equipment are liquid 
rheostats and metallic resistors, each of which come 
in many forms and have certain advantages and dis- 
advantages. 

The liquid rheostat can have a fixed liquid level 
with variation in resistance obtained by raising and 
lowering the electrodes so as to vary area of immer- 
sion. Additional control may be had by varying the 
distance between electrodes. Another form has fixed 


a 
°o 
fo) 


Generator Volts 


200 800 1000 1200 


electrodes and the liquid level is controlled to vary 
area of immersion. In considering the use of liquid 
rheostats thought should be given to the suitability of 
local water. Kaw water at some locations can be 
used in certain types of rheostats such as the multiple 
blade type with close spacing. Locations will be 
found, however, where the water does not contain a 
sufficient amount of impurities for practicable opera- 
tion. In such cases, a salt or other chemical must be 
added to increase conductivity. The corrosive effect 
of such additive on the blades and box material must 
be considered. 

The water box rheostat is generally cheaper and 
very flexible particularly if movable blades are pro- 
vided. Load changing under load is an inherent 
characteristic. It is rather bulky and therefore not 
too portable. It is also messy and considerable skill 
is required to obtain full advantage of its wide range. 
It is also awkward to handle unless remote control of 
blades is arranged. It is difficult to insulate to avoid 
leakage of current and requires care in guarding 
against hazard to personnel. It also requires protec- 
tion from freezing in cold climates. It has large short 
time capacity without use of additional water for 
cooling. For instance, a box 5 ft. x 6 ft. x 12 ft. 
holds about 2,700 gal. and can absorb about 1,000 
engine hp. for one hour with only 100 deg. F. tem- 
perature rise. 

Metallic resistors also come in many shapes and 
forms. Forced ventilation is generally provided as 
this markedly reduces the size and weight (thus 
cost). They can be arranged for water cooling but 
this introduces the same problems of insulation as for 
a water box rheostat. Metallic resistors are more 
stable (the resistance varying only with resistor ele- 
ment temperature), much cleaner and require little 
skill in handling. The range of load capacity is very 
narrow unless complex and expensive switching ar- 
rangements are provided. 


COMPOSITE GENERATOR CHARACTERISTICS 
(Full Load) 


Load Testing Equipment 
Maximum 
Res. Volts Am KW 


695 
960 
7 945 


9150 & $003 
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Generator Amperes 


Volt-ampere characteristic curves for various types of generators—The intersections of these curves with 
the three resistance lines show the current and voltage values which should be obtained at full load 
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First cost is fairly high. Load changing under load 
can be arranged for but adds considerably to the cost. 

In selecting load testing equipment, consideration 
should be given to the range of load capacities re- 
quired. Some types of load control can be checked 
satisfactorily with one point on the generator curve, 
though two points offer a better check. Other types 
of lead control require two points, and a third point 
is useful. Generator design varies considerably with 
different manufacturers, and load testing equipment 
suitable for one generator may be entirely outside 
the range of another type generator. A simple means 
of determining requirements at any one location is to 
plot on one sheet, the volt-ampere characteristics of 
all generators to be tested. A line or lines drawn 
through zero and intersecting desire points on the 
generator curves will quickly establish the volt-am- 
pere-resistance-kilowatt requirements of the load ab- 
sorption device. 

Many generators in road service, particularly pas- 
senger service, work near the high voltage end of 
their characteristic curve. Load testing equipment 
should be capable of reaching the upper portion of 
the generator curve as the stress on insulation is 
more severe. Such a test may show up defects that 
otherwise would be allowed to go into service. 

The relative location of the locomotive unit and 
the load testing equipment requires careful consid- 
eration. A poor location may penalize the shop forces 
in that time consuming moves are necessary to get 
into position for testing. In multi-track shops (either 
running or. heavy repair), the relative merits of 
portable versus fixed testing equipment must be 
weighed. To give comparable ease and convenience 
in testing (which includes hookup and disconnect 
time and labor), the fixed equipment should have 
permanent load and control wiring to handy points 
throughout the shop. Another factor of great impor- 
tance is handling exhaust gases when testing inside 
a shop. Testing outside involves extra moves with 
unit, and disagreeable working conditions in bad 
weather. 


Instruments 


The instruments required for load testing include: 
a voltmeter and ammeter for measuring generator 
output, a tachometer, cylinder pressure gauges or 
indicators, exhaust temperature pyrometers and ther- 
mometers. It is well to point out that a load test is 
of no value whatsoever if the meters are not accurate. 
All instruments should be carefully selected to have 
high accuracy and rugged construction. They should 
be protected and handled with care when in service, 
stored properly when not in use and checked against 
a master standard at least once a month if used oc- 
casionally or every two weeks if in daily service. 

A portable exhaust temperature pyrometer is handy 
for a quick rough check of individual cylinder per- 

ormance but for more precise work the pressure 
gauge is better. Another simple test that is often over- 
looked is to check lubricating oil temperatures. This 
is a good indicator of the condition of oil coolers and 
can pay dividends. It must be remembered that lu- 

Ticating oil is the life blood of an engine and any 
leterioration such as may be caused by heat will, in 
time, affect every part of the engine. 





Rectifier Type Motive Power 


(Continued from page 144) 
Summation 


A great deal of engineering data has been col- 
lected during our laboratory tests and tests are still 
in progress. Also a great deal of engineering data was 
taken during our joint car tests with the telephone 
company and the Pennsylvania. These data cover 
numerous tests on different filter combinations and 
constants and the effect of these constants on tele- 
phone interference compared with the interference 
generated by one of the cars equipped with single- 
phase, series motors. 

The laboratory test data and the car test data are 
being correlated and analyzed but with only prelim- 
inary results available at this writing. It is hoped 
that the information can be presented jointly by the 
parties involved at some time in the future. 

A full discussion of the problems involved cannot 
be made until the above analysis has been completed. 

It is confidently predicted that rectifier motive 
power units will find wide use on present electrified 
systems and will hasten the electrification of addi- 
tional railroad mileage. 


Electricians’ Trouble Tracer 
Speeds Repairs 


(Continued from page 146) 


shops. All of the disconnecting could have been 
avoided by using the Electracer first. 

A shorted light fixture on a passenger coach was 
located, on a center light circuit carrying six fixtures, 
in ten minutes. On another passenger coach a ground 
on a baggage rack fluorescent fixture on a circuit car- 
rying ten fixtures was located in fifteen minutes. 

On one occasion, a short had burned several wires 
in two in a duct containing many more wires under 
a dining car. By introducing a signal into the open 
end of the wire under the car, the other end of the 
wire was identified easily, and quickly, in the electric 
locker. 

On many occasions, the Electracer has been used 
to locate grounds on underground charging lines. The 
point of ground can usually be located to within one 
foot. This saves much unnecessary digging. Grounds 
have been found on wiring four feet underground. 

The sound or vibration sensitive probe that comes 
as an extra attachment for the Electracer is actuated 
by mechanical vibration on contact. This probe is 
very sensitive and is valuable in locating the exact 
source of mechanical noise on any mechanism. 

. The Electracer was developed by Donald A. Whar- 
ton, a railroad electrician, assisted by James W. 
Cheadle, also a railroad electrician, and George I. 
Martin. It is being marketed by the Wharton Elec- 
tronic Instrument Co., 1217 Euclid Street, N.W., 
Washington 9, D. C. 
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EDITORIALS 


The Rectifier Car 


Important new developments almost always depend 
on the production of new materials. The ideas for 
using such materials often exist for a long time, but 
they must remain dormant until the necessary mate- 
rials become available. 

As a corollary, a new development or a new piece 
of equipment may have a profound effect on long 
established practices. The sealed rectifier appears 
to be such a device. Applied to a Pennsylvania mul- 
tiple-unit car as described in an article in the Elec- 
trical Section of this issue, it has demonstrated the 
practicability of several things. First, that the shocks 
and vibration of train operation do not cause trou- 
ble from splashing or displacement of the mercury 
pool. Second, the ripples on the current wave do 
not cause appreciable heating of the motors. Third, 
preliminary tests indicate that telephone interference 
may be reduced to a value less than that caused by 
similar cars or locomotives powered by series a.c. 
motors. 

All this means that cars and locomotives equipped 
with series d.c. motors may be operated from a high- 
voltage a.c. trolley without the weight and power 
limitations imposed by a motor-generator set. The 
rectifier is much lighter in weight than a motor- 
generator set and is capable of handling much 
greater overloads. It seems quite probable that new 
motive power for use on existing electrified lines 
may employ the rectifier principle. 

It has been said that if such locomotives had been 
available a few years ago, when electrification stud- 
ies were being made, the results might easily have 
tipped the balance in favor of straight electric trac- 
tion. There seems to be no immediate possibility of 
a completely new trunk line railroad electrification, 
but rectifier motive-power units should reduce capi- 
tal costs in future applications, and when traffic 
density, aided by rising fuel costs, makes such a 
change desirable, existing Diesel-electric locomotives 
could be converted as rectifier locomotives with an 
increase in horsepower rating. 

Insofar as a rectifier car or locomotive is con- 
cerned, a 60-cycle power source is as good as 25- 
cycle. A 60-cycle distribution system could be sup- 
plied directly from existing power sources. To pro- 
vide for the increased impedence resulting from the 
higher frequency, it might be necessary to use 
50,000 volts instead of 12,000 volts on the overhead 
wire. The greater insulation required would increase 
contact system costs, but this should be more than 
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offset by the simplification or elimination of sub- 
stations. 

The car has caught the interest of many engineers 
and others in the railroad field, and speculations are 
rife concerning applications which may be more im- 
mediate than new trunk line electrifications. Some 
suggest use in open-pit mining, or industrial service. 
Another proposed idea is that a single wire be strung 
over hump yard tracks to supply a rectifier loco- 
motive which could be controlled from the hump. 
This principle, it is said, might be used by steel mills. 
It is further proposed, that since the rectifier is not 
influenced appreciably by frequency, the rectifier 
might replace the reducing gears now necessary to 
reduce gas-turbine speeds to those required by gen- 
erators of established design. In such a case a 
high-speed, variable-frequency generator driven di- 
rectly by the turbine would supply standard traction 
motors through a rectifier. 

Some of these ideas may be impracticable, but a 
certain amount of imaginative thinking is necessary 
if the potentialities of such a new product are to be 
realized. The possibilities are so various, it is almost 
certain numerous useful applications will be found. 


A Fresh Approach 
To Diesel Problems 


The Chicago & Eastern Illinois has undertaken a 
novel approach to the interchange of Diesel main- 
tenance and operating information by helping and 
encouraging employees to form a Diesel club en- 
tirely within the railroad. Membership in the club 
is open to enginemen and firemen, to mechanics, 
helpers and apprentices of the shop crafts, and to 
supervision. Officers of the club are chosen entirely 
independent of their status with the railroad. The 
president of the club, for example, is an electrician, 
the vice-president a foreman, and the secretary 8 
sheet metal worker. Its only connection with the 
road is through the assistance it receives, which con- 
sists of being furnished with a meeting room, slide 
and movie projectors, Diesel literature and technical 
assistance from specialists in management ranks. 
The wisdom of the C. & E. I. in encouraging and 
aiding sucha club is indicated by the attendance 
figures. At the evening meetings, which are held 
twice a month, there is an attendance of better than 
50 per cent of the membership. This is a truly high 
attendance in view of the fact that nearly a fifth of 
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the members are road men, many of whom can only 
attend during layovers, and that there are also two 
afternoon meetings a month for that portion of the 
members whose working hours conflict with the 
evening meetings. 

What is significant about the accomplishments of 
the club is that it can serve as a model to other 
roads confronted with the need for the exchange of 
information on Diesel problems. A club of this na- 
ture would be particularly helpful to roads with 
important Diesel maintenance facilities in towns 
which have no shops of other roads. The methods 
by which the club was formed and is being con- 
ducted can serve as a pattern for other lines and 
help them to attain equivalent results. The club holds 
its meetings at times most convenient to the mem- 
bers and the program includes subjects of maximum 
interest. Questionnaires were passed out to mem- 
bers and prospective members to determine what 
uights the meetings should be held, at what time, for 
how long, whether a question-and-answer period 
should be included, and how long it should last. The 
vote of the majority was followed exactly, and this 
is undoubtedly one reason for the popularity of the 
club. Meetings are held when the members want 
them, for as long as they want them, and the pro- 
gram includes what the members desire. 

There are other factors contributing to the popu- 
firity of the club, which other roads contemplating 
similar clubs would do well to follow. The meetings 
are planned by a topic committee which includes a 
representative cross section of the members. This 
aids in placing on every program at least one thing 
of interest to each category of the membership. Each 
meeting includes an actual case history of a Diesel 
failure, followed, where possible, by an educational 
movie on the general subject of the failure. Meet- 
ings are concluded with an entertainment movie. 

A Diesel club entirely within one railroad is a 
novel idea but it is certainly not without merit. That 
itcan hold the interest of its members is shown by 
the example of the C. & E. I. club. While it may be 
said to have the weakness that foreign road experi- 
ences are not learned, this should not be serious on 
any road that has more than a handful of Diesels as 
most such roads will encounter a reasonably repre- 
sentative operation. The inclusion of road men and 
shop men helps to acquaint each with some of the 

problems of the other. Different crafts within the 
club also gain a broader knowledge and better ap- 

preciation of phases of work other than their own. 


Leaky Cars 


A recent circular of the A. A. R. Freight Claim Divi- 
sion calls attention to increasingly large loss-and- 

e claim payments, resulting from the use of 
defective or unfit equipment which totaled $5,083,- 





184 in 1948 and probably exceeded $7 million in 
1949, according to reliable estimates. 

No one knows exactly how much of this damage 
is caused by water leaks in cars, but evidently enough 
to give concern to freight claim agents generally, for 
the National Prevention Committee placed this sub- 
ject on the agenda of a meeting at St. Louis not 
long ago, discussed the seriousness of the condition 
and recommended some specific action. For exam- 
ple, they said that cars now arrive at destination in 
many instances with water damage due to leaky roofs 
or sheathing, the defects being such as to escape de- 
tection in the usual process of inspection. Moreover, 
these cars often are allowed to go back into service 
without proper repairs being made and the same 
kind of damage occurs again. 

Undoubtedly, most of this damage happens in 
connection with older equipment, although new cars 
just out of shop are sometimes found by water test 
and other inspection to have potential leaks. The 
most practicable and effective means of checking cars 
in service for tightness is visual inspection from the 
inside with all doors and openings carefully closed, 
although this does not absolutely preclude the pos- 
sibility of water entering by some indirect path or 
combination of cracks through which light will not 
pass. The driving force of rain under severe wind 
conditions or high train speed is such that water is 
bound to enter cars unless prevented by unbroken 
construction and well-sealed door openings. 

The claim-prevention experts suggest that some 
program be worked out by individual roads under 
which defects of the kind mentioned, when found at 
destination, will be chalk-marked on the insides of 
cars by consignees, railroad agents or representatives, 
and car departments immediately notified before the 
empty cars go back into service. In case, through 
some error, defective cars do get back into service 
before repairs are made, the chalk marks on the in- 
sides of cars will serve as a warning to those who 
might be tempted to load them with commodities 
susceptible to water damage. 

It is suggested that similar procedure be followed 
in the event that cars are made unfit for loading, due 
to contamination. With suitable information at as 
early a date as possible, car departments can give 
cars in this condition necessary cleaning before they 
are again placed for loading. 

Benjamin Franklin is commonly credited with the 
saying, “A penny saved is a penny earned,” by 
which he undoubtedly meant that net earnings are 
just as favorably affected by subtracting a penny 
from expenses as by adding it to total income. Be 
that as it may, and disregarding the fact that present 
currency inflation has reduced the value of a penny 
almost to the vanishing point, the principle enun- 
ciated is sound. Railway traffic is far from record 
breaking, but the same cannot be said of taxes, 
material costs, labor costs, etc. Consequently, the 
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reduction of claim payments in all aspects relating 
to car performance is so imperative that car depart- 
ment officers, supervisors, inspectors and men of all 
ranks will, in their own interest as well as that of 
the railroads they serve, spare no effort to eliminate 
leaky roofs and any other condition which reduces 
freight car serviceability, good will of shippers and 
consignees, and net earnings. 


Explosions! 


Down through the many years that the steam loco- 
motive has been the principal source of motive power 
for the movement of trains in American railroads, 
boiler explosions have been one of the problems, 
from a safety standpoint, that the roads and the 
Interstate Commerce Commission Bureau of Loco- 
motive Inspection have had to deal with continu- 
ously. In spite of the many objections that were 
raised to the introduction of the Diesel-electric loco- 
motive when it first appeared to be developing into 
an important source of railroad motive power, there 
was one advantage, from-a safety standpoint, that 
engine crews instinctively recognized and that was 
the absence of potential disastrous explosions such 
as have been experienced with steam boilers. In the 
five-year period ended June- 30, 1949, the number 
of steam locomotives for which reports were filed 
with the Bureau of Locomotive Inspection has de- 
creased by almost 10,000 units—from 43,019 in 
1945 to 33,866 in 1949—and there has been a favor- 
able decrease in the number of boiler explosions. 
However, in the year 1945 when there were 43,000 
steam locomotives there were nine boiler explosions 
resulting in the death of nine employees and the in- 
jury of 13, and in 1949 there were still five accidents 
resulting in the death of seven employees and the 
injury of 14. 

There are still almost 30,000 steam locomotives in 
service and it is vitally important that vigilence is 
not relaxed in matters relating to those maintenance 
and operating practices that result in steam locomo- 
tive boiler explosions. With the attitude toward 
steam locomotive maintenance on the part of some 
mechanical officers today we can, with a declining 
number of units, easily find ourselves in a position 
where boiler explosions could increase rather than 
decrease. 

The changeover on many roads from steam to 
Diesel-electric power has not completely eliminated 
the possibility of explosions; with the Diesel engine 
as a prime mover we still are faced with crankcase 
explosions. It is true that they rarely end quite as 
disastrously with respect to loss of life, injury and 
property damage as steam boiler explosions, but 
they are serious enough in nature so that the Bu- 
reau last year felt it necessary to call the attention 
of railroad men to this problem. In the same five- 
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year period—1945 to 1949—the number of Diesel- 
electric locomotives for which reports were filed with 
the Bureau increased from 5,139 to 12,692 and in 
the year ended June 30, 1949, there were six cases 
of crankcase explosions on Diesel-electric locomo- 
tives in which, fortunately, no employee was killed 
and only six injured. 

The reasons for crankcase explosions are well 
known. Foremost among them is the dilution of the 
crankcase lubricating oil to a point where an ex- 
plosive mixture is present. In each of the six cases 
reported the reason for the crankcase explosion was 
a mechanical defect which either allowed the explo- 
sive mixture to be ignited by flame blowing, by de- 
fective cylinder parts or by overheated mechanical 
parts such as main or connecting-rod bearings. Con- 
trolling lubricating oil dilution is a matter of un- 
ending vigilance in testing and inspecting the lubri- 
cating oil, and controlling mechanical defects is a 
matter of inspection and a regular schedule of 
maintenance. Any inclination on the part of rail- 
road maintenance men to stretch out the inspection 
and maintenance periods beyond that which are 
generally accepted as experience develops is an in- 
vitation not only to a share in the property damage 
costs of engine failures but to increase the possi- 
bility of death or injuries to employees as well. 


~NEW BOOKS 


Toot Encrneers HanpBook. Published by McGraw- 

Hill Book Co., New York. 2,005 pages. Price $15. 
As handbooks go, this probably ranks as one of the 
most comprehensive works in the mechanical indus- 
trial field. With 115 sections dealing with every 
phase of tool engineering design, fabrication and 
maintenance, the more than 2,000 pages have been 
prepared by a group of authorities in their respective 
fields selected by the executive committee of the 
American Society of Tool Engineers. The editorial 
scheme in this handbook has been to break up gen- 
eral topics into small units for the most convenient 
reference and use. For example, instead of discuss- 
ing all gear manufacturing operations in one sec- 
tion, the material appears in six separate sections 


- and sub-sections having to do with such phases of : 


gear production as milling and hobbing, shaping, 
manufacturing, finishing, design and inspection. The 
subjects of planning, materials, machine design and 
operation have been separated so that, regardless of 
the nature of the readers’ interest, detailed informa- 
tion is instantly available through the medium of a 
complete index. New techniques and processes such 
as powder metallurgy, modern gauging methods, 
non-destructive testing, friction sawing and applica- 
tions of sintered carbides, are among the chapters 
in this publication. Included also are sections with 
up-to-the-minute machine tool and tooling data. 
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Welding Aluminum 
And Cast Iron Parts* 


By H. E. Gannet} 


With mounting costs of operation in the railroad in- 
dustry there is, more than ever, a demand for increased 
efficiency in the use of labor. There is also a need for 
welding processes that will help extend the economical 
service life of expensive component parts of mechani- 
cal units that make up primary transportation facili- 
ties. If railroads are to continue as successful enter- 
prises, they must adopt and use the welding processes 
that more closely approach perfection in their adapt- 
ability to repairing and rebuilding the metals and al- 
loy parts that become defective. Perfection in the sense 
used here does not mean to duplicate only the property 
of a casting at a point or area of breakdown through 
normal use; it means to be able to provide a deposit of 
integral material that can amply resist the forces in 
the breakdown area that caused the initial failure. 

For many years we have been looking for a depend- 
able process and procedure whereby the relatively 
cheap and concentrated heat of an electric arc could 
be used to weld cast iron and aluminum. From the 
welding operator’s point of view, and from practical 
tests of hundreds of such parts that have been welded, 
there are many reasons to believe that the inert-gas- 
shielded arc process is a complete answer. 

The more recently developed Diesel motive power 
and streamlined high-speed rolling stock are the re- 
sult of intensive research designed to take advantage 


* Abstract of a paper presented at the 1949 annual meeting of the 
American Welding Society. 
t Electrical Engineer, Line Property, C. B. & Q. 







































Fig. 1—A cast iron cylinder head ready for welding 
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SHOPS AND TERMINALS 





_ physical properties most able to meet a vital service 








Fig. 2—Covered asbestos-insulated box for 
welding cylinder heads—The cover on the left 
has an opening for welding the injector hole, 
the one on the right for rebuilding valve seats 

























Fig. 3—Inserting a steel cylindrical 
plug for welding the injector hole 





of any and all metals and alloys that have inherent 


requirement in a complex structure. This newer-type 
equipment has greatly broadened the use of metals 
and alloys and subjected them to more constant and 
heavier service limits. Many of the welding processes 
and ‘procedures were adequate for the older type 
equipment but as newer types displace older types, it 
is found that the quality requirements of welding 
placed several of the older welding processes and pro- 
cedures in a secondary position. Fortunately, the inert- 
arc-welding process, preferably using argon, has been 
developed to a high acceptability with which to re- 
claim many of our most difficult parts. 
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In the previous mention of argon, the word “prefer- 
ably” was used because argon has a thermal conductiv- 


Fig. 4—Ground-out areas of cracks at the valve 
seats and at the pre-combustion chamber open- 
ing in a cylinder head ready for welding 


Fig. 5—A repaired head with the valves in- 
stalled, showing the stress-relieving cuts made 
in the opening of the precombustion chamber 


Fig. 6—Steps in welding cast-aluminum Diese! pistons 
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ity of 0.0000389 as compared to 0.000339 for helium. 
This ratio difference of 10 to 1 increases the capillar- 
ity of the molten metal, a desirable condition in any 
building-up operation. No other fusion welding pro- 
cess provides fluidity of molten metal as does the inert- 
gas-shielded welding process using argon. This is espe- 
cially noticeable on cast iron and aluminum, both of 
which flow quite similar to silver in a fluid state. Due 
to the increased capillarity it is not difficult to weld 
aluminum overhead and vertically. Also due to the 
fluidity and increased capillarity there is a minimum 
of waste material as the impurities readily float to the 
surface and the fluid metal readily joins in the molten 
pool. 

Cast iron and aluminum welding by other processes 
is essentially “puddling” operation in which the filler 
material is used to mJ the molten pool to full depth, 
or else a paddle of foreign metal is used to spread and 
smooth the weld puddle. Any such puddling is unnec- 
essary with the inert-gas-welding process and it has 
been found detrimental in the case of cast iron. For 
if the cast-iron filler rod is pushed to the bottom of the 
molten pool, gas pockets will form and a porous con- 
dition will likely result. Only the surface of the molten 
pool should be contacted with the filler rod. 

Our practice in all possible operations is to posi- 
tion the work so as to weld downhand. The parts are 
first preheated either in an oil furnace or by use of a 
preheating flame. In the case of cast iron, the parts 
are welded in insulated work-cases with openings 
through which the part may be welded with only a 
small area exposed. 


Cast Iron Welding 


There is sufficient heat retained to complete the 
weld and the completed part is immediately post- 
heated. When it is removed from the postheating fur- 
nace it is poe in insulated cooling boxes which per- 


mit complete cooling in about 24 hr. The parts being 
reconditioned are easily handled in metal asbestos- 
lined boxes that hold the preheat and postheat. The 
boxes are easily positioned at the correct working 
height. At each welding station an air curtain is pro- 
vided that shields the welding operator from sind of 
the heat emanating from the boxes. These conditions 
promote speed and better-quality work and also are a 
factor in the reduction of required skill on the part of 
the welding operator, 

The procedures for welding cast-iron cylinder heads 
are as follows: The heads are first tested for water 
leaks and any that are found are marked. They are 
Magnaflux tested to locate any cracks in the stud holes 
that bolt the head to the cylinder liners. Most injector 
holes are drilled 17% in. in diameter to a depth of 
Y% in. with beveled circumference. Fig. 1 shows a head 
ready for welding. The injector hole is drilled out as 
shown, and the areas between the valve seats and the 
injector hole are chipped and ground. The hole in the 
latter is drilled deeper than 1%% in., or to the bottom 
of. any cracks. The cracks are then chipped or ground 
out down to the water space. Grinding with a thin 
emery wheel is preferred. The furnace in which the 
heads are preheated uses an air-kerosene flame. The 
heads are removed from this furnace with a chain 
hoist and lowered into an asbestos-lined box with a 
cover to cool until the next day. 
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The heads are preheated to about 1,500 deg. F. in 
the same furnace. After heating they are placed in a 
box like the one shown in Fig. 2. This asbestos-insu- 
lated box is fastened to a jig that permits the part to 
be revolved and also turned 180 deg. so that the part 
may be placed on its side. The box is 151% in. in 
diameter, 9 in. deep and is welded from 14-gauge steel. 
The covers are insulated and have a 3-in. flange. The 
cover at the left has an opening through which the 
welding is done at the injector hole. The cover on the 
right has a 5-in. hole through which the valve seats 
are rebuilt. The valve seat lid is easily turned by the 
handles so that each seat can be successively welded. 

If the injector hole is to be rebuilt, the first step is 


to 

weld it into place as shown in Fig. 3. Inert-gas-shielded 
arc welding is used to make multiple passes around 
this plug and across the cracks to the valve seats. 


Building Up Valve Seats 


In building up valve seats each seat is first melted 
down completely around the circumference with the 
inert-gas arc process without any rod being applied. 
This has been found to be important; the seat will be 
defective when finished if this is not done. The seat is 
welded through the valve-seat cover, adding cast-iron 
filler rod at the front of the molten puddle. At this 
“yaa care must be taken not to dip the rod as this has 

een found to cause harmful porosity. 

After the valve seats and injector hole are rebuilt, 
the cylinder heads that have cracks at the side in the 
stud holes are placed on their sides in an insulated 
box so that the stud hole can be welded downhand. 
A copper back-up strip is used in the stud holes to 
prevent the metal from plugging up the holes. 

Preheating time on the head is about 20 to 25 min., 
welding time from 40 min. to 1 hr. and 30 min., and 
postheating time is about 15 to 20 min. These recon- 
ditioned heads give a service life equal to that of a 
new head. The cost of welding and machining runs 
in the neighborhood of $25, against a $59 cost for a 
new head. 

The second type of cylinder head which is being 
profitably repaired by the inert-gas arc-welding method 
is the one shown in Fig, 4. The areas of cracks at the 
valve seats and at the opening of the precombustion 
chamber are ground out. Procedures for repair of 
these cast-iron heads are quite similar to those just 
described. A finished repaired head with valves in- 
stalled is shown in Fig. 5. The stress-relieving cuts 
made in the opening of the precombustion chamber, 
help prevent frequent cracking in this area. 

Gasoline motor-car heads can also be repaired with 
inert-gas arc welding. The material is aluminum im- 
pregnated with a phenolic resin and it has been found 
impossible to make repairs with any other process 
than inert-gas arc welding. A patch on the side of this 
type of head was readily welded in, and the same pro- 
cess is used to build up valve-seat areas for the inser- 
tion of new valve seats. 


Aluminum Welding 


In Fig. 6 the cast-aluminum Diesel piston on the left 
has been prepared for inert-gas arc welding. The one 
at the right has the crown welded and machined and 
top ring groove is welded but unmachined. Cracks 


one a steel cylindrical plug into the hole and tack . 





Fig. 7—Preheating an aluminum piston prior to welding 





Fig. 8—Turning jig with a protective cover 
used to build up ring grooves in aluminum .- 
pistons—The handle is used to turn the piston 





Fig. 9—A completed ring groove 
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Fig. 10—tHigh alloy Diesel valves reclaimed 
by welding—tThe valve on the left is as-welded; 
the one on the right has been machined 


in the crowns of these pistons occur frequently in the 
areas shown and the ring grooves become badly worn. 
They cost about $157 to purchase; they can be recon- 
ditioned for about $15. 

Before welding, the crown on top is dished down 
from 0.001 to 0.006 in. The top is drilled and chipped 
out to remove the cracks and permit the contact of the 
welding electrode inside the water-cooled cup. Ring 
grooves that are to be built up are machined out with 
beveled edges to permit entry of the cup. Using a No. 
80 tip the piston is oxyacetylene preheated to 500 deg. 
F. using a cover as shown in Fig. 7. The part is then 
placed in an asbestos-lined box to hold the heat. While 
the top is being welded the preheat is held by the 
flame from a blowpipe fitted with a No. 20 tip. Sev- 
eral passes are necessary to repair the extensive de- 
fects found in these parts. 

Fig. 8 shows the turning jig and the protective cover 
used in building up the ring groove, also the heating 
blowpipe and the handle used to turn the piston. Fig. 9, 
a view of the same setup, shows the exposed part of 
the piston with the deposited metal in a ring groove. 
On the edge of the table, lower left, is the pipe which 
releases the curtain of compressed air which makes for 
welding comfort. 

In this welding, superimposed high-frequency cur- 
rent is used with 60 cycle current at 300 amp. with a 
3/16-in. electrode and an argon flow of 12 liters per 
minute. Finished pistons are allowed to cool in a cov- 
ering of asbestos paper. Parent metal of the piston is 
64 Brinell as compared to 48 or 54 Brinell for the de- 
posited No. 23 drawn aluminum rod metal. 

Other representative aluminum Diesel parts that 
can be repaired efficiently by inert-gas arc welding 
are cracked radiator cooling headers, damaged cool- 
ing fan blades and gear-box casings. In some cases a 
prepared section of aluminum plate was welded in 
place. 


Welding High Alloy Steels 


Fig. 10 shows two high-alloy Diesel valves reclaimed 
by inert-gas arc welding. The valve on the left shows 
the gas-welded appearance, that on the right is finished 
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ground. In this rebuilding, about 1 in. thickness of 
MW rod is deposited. It is possible to rebuild these 
valves at a fraction of the cost of new valves and they 
give service equal to new. 

The inert-gas arc-welding process is used on the 
Burlington for 20 different stainless steel applications, 
14 aluminum, 4 alloy steel and 4 cast-iron parts. We 
feel certain that the field for the process has much 
room for growth in the railroad industry. We have 
stepped up our current capacity to 1,000 amp. in 
preparation for limitless expansion in heavy appli- 
cations. 


Press Shortens 
Drawbars and Other Parts 


A press constructed by shop personnel of the Balti- 
more & Ohio at Cincinnati, Ohio, shortens draw- 
bars, spring hangers, side rods, spring equalizers, 
and any other parts which will fit in the press. The 
shortener exerts a maximum force of 127 tons with 
90-lb. air pressure. Parts to be shortened are heated 
a little above cherry red, and the press will shorten 
drawbars up to 2 inches per heat. Miscellaneous 
dies and fixtures used with the machine also per- 
mit performing such operations as re-forming holes 
and reshaping ends. 

The press has steel plate sides 2 in. by 12 in. which 
fit in grooves on a 2-in. plate which is in turn sup- 
ported on four channels 11% in. by 6 in. by 15 in. 
Grooves and slots are cut into the sides at frequent 
intervals along the 10 ft. length for inserting back- 
ing up pieces and holding-down members. 

The shortening force is applied by two 14 in. by 
14 in. brake cylinders, each having a 6-in. diameter 
plunger and controlled by a straight air valve. A 
lever bar 2 in. by 40 in. amplifies and transmits the 
force of the cylinder to the part being shortened. 
This bar is 2 in. thick, 40 in. long, 44% in. wide at 
the cylinder end and 8 in. wide at the other end. 





Placing a drawbar in the press 
preparatory to shortening, re-form- 
ing the hole and reshaping the end 
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The drawbar is held down by a bar inserted 
in holes and is backed up by a heavy plate 


The fulcrum on each of the bars is located between 
the force points. For straightening large objects the 
fulcrum is 5 in. from the rod that applies the force, 
while for shortening smaller objects the fulcrum is 
about 261% in. from the air piston rod. 


Large Lye Vat 
And Rinsing Platform 


The large lye vat and rinsing platform, illustrated, 
are both located in a sheet metal enclosure in one 
end of the Santa Fe locomotive shop at San Ber- 
nardino, Calif., where they are used for cleaning all 
kinds of steam and diesel locomotive parts. 

The raised solution tank is large enough to take 
two 16-cylinder Diesel engine cylinder blocks at one 


Above right: Interior of 
lye vat showing steam- 
heated solution tank; 
adjacent slotted wood 
rinsing floor; and 
raised platform used in 
rinsing high pieces— 
Right: Sheet metal en- 
closure surrounding vat 
—Cleaned Diesel en- 
gine parts in fore- 
ground 
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time, handled into and out of the tank by means 
of the shop overhead traveling crane. These cylinder 
blocks are left in the tank from 24 to 36 hr., de- 
pendent more or less on how dirty they are, thus 
giving the solution ample time to cut all grease, 
dirt, etc. 

After a specified period of time in the solution, 
the cylinder blocks are removed from the tank and 
placed on the adjacent slotted, wood, rinsing floor 
where they are thoroughly washed and all ports 
blown out with hot water and steam. The narrow 
platform and guard rail, located about 30 in. up 
on the tank side gives the washing crew sufficient 
elevation so that they can readily direct the rinsing 
stream of hot water and steam onto upper parts of 
the cylinder blocks, or downward into cylinders and 
other inaccessible places. 

Rubber hose of various capacity, dependent upon 
how large a steam of washing water is required, 
are supplied and suspended when not in use from 
hooks on the guard rail. The rinsing floor is self 
draining. The cleaning solution is removed, the tank 
cleaned out and a new solution made at periodic 
intervals in accordance with customery practice. 
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QUESTIONS AND ANSWERS 





The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 


locomotive boilers or steam locomotive 
the name and address of the writer, w 


po Any inquiry should bear 


hose identity will not be disclosed 


unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


Steam Locomotive Boilers 


By George M. Davies 


Tolerances for Punched Holes 

Q—What is the practice for punching staybolt 
holes in firebox side sheets? What are the required 
tolerances with respect to the size of the punch hole 
and the staybolt tap.—E. W. D. 

A.—The practice for punching holes for staybolts in 
firebox side sheets varies. The general consensus is 
that the punched holes should be from 14 to 5/16 in. 
less in diameter than the nominal diameter at the 
staybolt tap. The punching should be done from the 
water side of the sheet. For rivet holes in firebox 
sheets under 9/16 in. in thickness, the holes are 
punched 44 to 3/16 in. smaller than the required 
diameter and reamed to the required diameter after 
the sheets are assembled. 


Determining Back Head Radius 
Q.—in 
locomotive 


_ A—The radius of the flange of a boiler backhead 
is determined as shown in the drawing. 


the flange vary from the sides to the top differ to any 
great extent greater accuracy would be obtained by 








keeping the length of the straight edge equal to the 
distance B-C, at various points along the flange. 


Brackets For Leveling Boilers 


Q.—When leveling a boiler for locating the water 
level it is the practice to place a spirit level on the 
top center line of a straight shell course after the lag- 
ging and jacket has been removed, otherwise the level 
is placed on top of main engine frame rail, Some rail- 
roads are using leveling brackets on the side of the 
boiler. Would appreciate any information as to the 
application of these brackets.—M.1.D. 


A.—Brackets for leveling the boiler longitudinally 
are made from 6 in. x 4 in. x 4 in. angle irons 7 in. 
long. The 4 in. leg of the angle iron is riveted to the 
shell with two % in. rivets, 4 in. pitch, the 6 in. 
leg projects out from the side of the boiler with the ~ 
top outside corner notched out 144 in. x 1% in.; 
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thus by having the 6 in. leg project out from the 
boiler the notched corner is outside of the jacket line. 
The angles thus shaped and drilled are applied in 
the boiler shop with the bottom of the ak Y% in. 
above the horizontal center line of the boiler; the 
bottom of the notches being finished in the erecting 
shop to produce the exact level after boiler is at- 
tached to frame. The leveling brackets are spaced 
from 8 to 10 ft. apart. 





In this manner the exact level of the boiler is per- 
manently fixed before the locomotive leaves the 
shops. Any further leveling of the boiler for the 
checking of the water level can be done by placing 
a straight edge across the leveling brackets and 
checking the level of the locomotive with a spirit level. 

The portion of the leveling brackets extending 
through the lagging and jacket is protected with a 
suitable cover made of jacket iron. 


Schedule 24RL Air Brakes 


INDEPENDENT RELEASE DuRING AN 
AUTOMATIC APPLICATION 


892-(..—How is an automatic brake application re- 
leased on the locomotive independently? A.—By de- 
praving the independent brake valve handle in re- 
ease position. 
893-Q.—With the automatic applied, how does the 
air flow at the control valve? A,—Application pres- 
sure in passage 16 from the displacement reservoir 
flows to the top of the quick release check valve. 
894-0.—What happens when the independent 
brake valve handle is depressed? A,—Jt contacts the 
upper plunger which depresses springs 29 and 19 and 
moves valve plunger 17 downward on its seat, closing 
the actuating pipe exhaust 13. 
895-Q.—What also happens at the same time? A, 
—Simultaneotsly, valve plunger 17 unseats pilot 
valve 105, which permits quick opening of supply 
valve 22, thus, main reservoir air from passage 30 
is connected to passage 13 and the rotair valve, the 
actuating pipe and the D-24 Control Valve. 
896-Q.—Explain the flow of air after it enters the 
actuating pipe? A,—Main reservoir air from the ac- 
tuating pipe enters the D-24 Control Valve through 
passage 13 and flows to chamber G on the face of 
piston 237. 
897-Q.—Explain the action when air from passage 
13 comes in contact with piston 237. A.—The area 
of piston 237 is greater than that of piston 232 and 
with the air pressure acting equally on both pistons, 
larger piston 237 is moved upward, taking the slide 
valve with it. 
898-Q.—What then takes place? A.—Main reser- 
voir air from chamber D flows through passage 33 to 
the underside of diaphragm 284, moving it upward 
and unseating check valve 287. 
899.Q.—What results from check valve 287 being 
unseated? A.—Pressure from passage 16 is vented lo- 
cally from each control valve, releasing the brakes on 
the locomotive through the relay valve. 
900-Q.—Where else does air from passage 33 flow 
to at this time? A.—To passage 32 through a choke 
and to the upper side of cee aoel 284. 
901-Q.—What results from this connection? A,— 
After a pre-determined time, with main reservoir air 
on both sides of diaphragm 284, spring 256 will re- 
wey diaphragm and allow check valve 287 to seat 
itself. 
902-Q.—What is the reason for supplying passage 
32 through a choke? A.—To provide means of an 
emergency brake while the independent brake valve 
handle is in lock-down position. 





903-Q.—How is this accomplished? A.—With the 
brake valve handle in lock-down position, diaphragm 
284 is returned after a pre-determined time and pas- 
sage 16 is disconnected from the atmosphere. 

904-Q.—What must be done to acomplish a quick 
release of the independent brake while in lock-down 
position? A.—It is necessary to move the handle to 
release position and depress it. The top side of dia- 
phragm 284 is then vented through passage 20 and 
pipe 20 through the independent brake valve. 


GRADUATED INDEPENDENT BRAKE RELEASE 
AFTER AUTOMATIC APPLICATION 

905-Q.—How may the brake cylinder pressure be 
graduated off? A.—By depressing the brake valve 
handle in the application zone, the amount of pres- 
sure retained being that amount corresponding to the 
handle position. 

906-Q.—With the handle depressed, brake cylinder 
pressure will be reduced to zero. Will it stay at zero 
when the brake valve handle is released? A—No, it 
will re-apply again to the value equivalent to the han- 
dle position. 

907-Q.—In explanation, how is the pressure de- 
creased after an automatic application? A,— Just as 
the pressure is increased in independent application, 
by moving the handle forward in the application 
zone, so it may also decrease after an automatic ap- 
plication by depressing the handle in the application 
zone and moving it toward release. 


ELECTRO-PNEUMATIC BRAKE OPERATION 

908-Q.—How is the Electro-Pneumatic Brake used? 
A.—In addition to the automatic brake for conven- 
tional freight and passenger service, the locomotive 
brake equipment includes an electro-pneumatic brake 
which permits the control of trains operating in high 
speed passenger service. 

909-Q.—What must be done before operating the 
electro-pneumatic brake? A.—The brake valve shifter 
268 is shifted to straight air position, with the letters 
“SA” exposed to view. 

910-Q.—Describe this operation? A.—To move the 
shifter lever, the brake valve handle is placed in Run- 
ning position, then pull out the shifter lever latch and 
swing the shifter lever to the “SA” position, and re- 
lease the stop pin into the hole in the brake valve 


body cone, 

911-Q. ow does this affect the operating parts of 
the brake valve? A.—The selector key 253 is disen- 
gaged from quadrant 247, operating rotary valve 216 
in automatic service, and engages cam 254 for oper- 
ating the self-lapping portion in electro-pneumatic 


service, 
4 
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Diesel-Electric Locomotives* 


Q.—What is wrong when the shims are found to 
be broken on the first bearing inspection? 

A.—Possibly an improper amount of shims were 
used, or bad oil. 

. ee damage would be caused by excess idl- 
ing 

A.—Excess idling generally will not do any harm 
with the exception of increasing operating costs. Bald- 
win plans to increase the idling speed of the 1,000-hp. 
switcher to 315 r.p.m. to eliminate engine shut down 
due to low oil pressure at low engine speeds. 

Q.—With tri-metal bearings, what indications are 
there of a bad order bearing equivalent to the metal 
filings left by babbitt bearings. 

A.—Failures of the tri-metal bearing will be caused 
by friction and not disintegration of the bearing as 
was the case with the old type bearings. Therefore a 
rise in oil temperature or an oil pressure drop is 
usually the only indication of bearing trouble. 

Q—What would cause the overspeed trip to kick 
out: 

A.—The overspeed trip not being set properly, or 
the clearance between the rotating portion of the over- 
speed trip and the lever latch being insufficient and 
engine vibration causing the engine overspeed to shut 
the engine down. Also check for a sticking fuel injec- 
tion pump rack as this often causes the overspeed to 
trip. 

Q.—The engine overspeed kicks out when the 
governor is being set and the engine is under load. 

A.—The trouble might be in the adjustment of the 
actuator. The adjusting nut on the actuator must be 
set to limit full travel of the governor so that power 
surges will not affect the governor and cause the over- 
speed trip to operate. 

Q.—After an engine overhaul, how would you check 
the electrical and mechanical equipment for 100 per 
cent output? 

A.—Check the sequence of switch operation to de- 
termine if all circuits are correct. Start the Diesel en- 
gine, checking and adjusting for correct no-load idle 
and top speeds. Check and adjust if necessary the 
voltage regulator, reverse current relay, and battery 
charging contactor for proper functioning. The main 
generator no-load voltage at maximum engine speed 
should also be checked for the correct value. If this 
voltage is below normal, determine the cause or causes 
and correct as necessary. Lift the pilot valve with your 
fingers while the engine is operating at top speed, no- 
load, and note that this operation lowers main gener- 
ator voltage, also that this voltage gradually builds up 
to normal on release of the pilot valve. Connect the 
main generator to the loading resistor or water box 
and check for full output. It is frequently necessary 
to adjust the governor linkage to the fuel rack, the 
fuel stop, and the pilot valve setting to get the rated 
output. 

Q.—What would you do if you could not get nor- 

* These questions and answers relating to Baldwin Diesel-electric loco- 
motives were submitted following a talk at the September meeting of the 


Chicago Railroad Diesel Club by Albert Hoefer, Baldwin Locomotive Works, 
on the maintenance and operation of Diesel Engines. 


’ 
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mal top voltage out of the main generator and ac- 
cordingly could not get transition or field shunting? 

A.—Inspect the field contactors, field resistors, and 
wiring, exciter and main generator commutators and 
brushes, and all wiring in general and particularly the 
wiring at points where may have been left disconnect- 
ed during the reassembly operation. The carbonstat 
resistance should be checked. With the engine at stand- 
still and the battery switch open, and with the carbon 
discs under normal maximum pressure, the resistance 
of the carbon pile should be 2 to 3 ohms. If the re- 
sistance is appreciably greater than this, wash the 
carbon pile with carbon tetrachloride. Check the main 
generator for the correct top speed; also make cer- 
tain that the exciter belts are not slipping. A voltmeter 
may be used to check voltages at the exciter armature 
brushholders. If the voltage is not normal, check the 
exciter field resistors and circuits for both the 4-pole 
and the 2-pole fields. The presence of current in the 
circuits may be checked by measuring voltage drop 
across exciter fields and resistors. Similarly voltage 
should be checked at the main generator brushholders. 
If the voltage is not normal, check the voltage drop 
across the main generator field after determining that 
the exciter is performing correctly. 

Q.—Would you recommend boring the liner to 
1/32 or 1/16 in. oversize after the chrome plating 
has been worn off the liner? 

A.—It is possible to remove 1/32 in. from the liner. 
It is recommended that the liner be discarded after 
wearing .004 in, on the diameter. The chrome plating 
is .006 in. deep. Further machining of the liner would 
remove the plating and would require the use of an 
oversize piston which is not considered economical. 

Q.—Is it permissible to wear a liner through the 
chrome plating? 

A.—Yes, but the rings must have a correct fit which 
may require the use of oversize rings. The shoulder 
which formed at the top of the piston must be re- 
moved. 

Q.—What causes liner seals to leak? 

A.—The liner seal between the water jacket and 
the crank case not seating properly, or substitute ma- 
terials or improperly installed seals, will cause leak- 
age to occur. 

Q.—What is recommended as a lubricant when 
applying the seals? 

A.—A liberal amount of green soap, to eliminate 
any cutting or misplacing of the ring. 

Q.—After an engine overhaul, how would you 
check the electrical and mechanical equipment for 
100 per cent output? 

A.—The pilot valve should be correctly set in rela- 
tion to the fuel injection pump rack. It is also ad- 
visable to put the engine on a load box to check its 
operation and see that it is functioning properly. 

Q.—Can the load regulator be properly set with- 
out the use of a load box or load testing machine? 

A.—The approximate setting can be made, but an 
accurate setting requires the engine to be put on a 
load test. 
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Illinois Central 
Hopper Car Building 


The Illinois Central has just completed the building of 
3,000 50-ton hopper cars at its Centralia, Ill. car shops 
at a rate of 11 cars a day. The cars are of riveted con- 
struction, with all interior seams seal welded at critical 
locations. One of the features of the construction pro- 
gram was the emphasis on doing as much riveting as 
possible on the sub-assemblies prior to application to 
the car. In this way maximum advantage could be 
taken of pneumatic squeeze riveters, yoke riveters, and 
bench-mounted riveters to improve both the quantity 
and quality of the work. Fitting-up work was done 
with impact wrenches. The construction was performed 
on an assembly-line basis, with the following jobs 
performed at the locations shown on the diagram. 

Location A—The sides are assembled, fitted, reamed 
and the rivets driven at four sub-stations within this 
position. Here the main side sheet section, side posts, 


Jig for holding a pair of truck side frames 
for welding on the column friction plates 
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CAR INSPECTION AND REPAIR 





side sills, side plate, etc., are laid in position and fitted 
at the first sub-station. At the second the rivet holes 
are reamed. The top side sheet rivets and the top half 
of the side post rivets are driven at the third sub-sta- 
tion. The bottom rivets for these parts are driven at 
the fourth. Pneumatic squeeze riveters and yoke rivet- 
ers are used for these operations in which 380 rivets 
per car side are driven. The sides rest on rails for the 
fitting and reaming operations. The holding fixtures 
for the driving operations have six steel wheels to hold 
the sides, and thereby eliminate any obstruction un- 
derneath the sides when driving the rivets. 

Location B—The ends are assembled and riveted 
on two jigs with 116 rivets driven in each car end. 
The two ends are built simultaneously, one on each jig 
being built complete. 

Location C—This position comprises a bench 
squeeze riveter for building miscellaneous small pre- 
fabricated parts, which are listed below along with 
the number of rivets required for each: 


Inside angle stakes ....................... 44 
dc als an dined en exes eae hase 8 
End floor sheet stiffener ................... 24 
IN Ss a on a 5:s.siva genes as Kokedivn 14 
ee te nee re 12 
LEELA P PEL EOE EOL ETT 19 
RAE II so no. ncn cau os ceueheen 14 
aN Stahl Soa Se yon ae ae ene 135 


Location D—The bolsters are assembled on a spe- 
cial jig and the 86 rivets driven with a yoke riveter. 

Location E—Crossridge assembly position. The gus- 
sets are fitted and reamed in one location, riveted in 
a second, and assembled to the crossridge floor sheets 
on a jig in a third. 

Location F—The trucks are assembled at this posi- 





The holding fixtures on which the rivets for 
the assembled sides are driven carry the sides 
on steel wheels instead of on the steel rails used 
to hold the sides for fitting and reaming—The 
wheels eliminate obstructions under the sides 
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Assembly line layout for building Illinois Central hopper cars 


The beginning of the sub-assembly line, show- 
ing in the foreground the fixture for fitting up 
the parts that make up the finished car side 
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tion, which includes a jig which holds two side frames 
for welding the column friction plates in place. 

Location G—The center sills are built up in three 
steps on three jigs. In the first, the welded portion of 
the sills is completed. An air press is used to hold the 
portions in proper place for welding together. Ream- 
ing for the necessary riveting is done on the second 
jig, and the 86 rivets are driven on the third jig. 

This completes the principal items of the sub-assem- 
bly. The assembling of the various parts to form 
the completed car begins with the numbered positions. 

Location 1—The hood, inside hopper assembly and 
the bolster assembly are applied to the center sill. 

Location 2—The center sill plus the parts applied 
in position 1 are set up-side down on trucks. Under- 
neath parts, such as the bolster bottom cover plate, the 
lever carriers, etc., are applied, and rivet holes reamed. 

Location 3—The underneath rivets, 292 in all, are 
driven and the partially completed underframe is 
turned right side up with slings. The draft gear is also 
applied in this position. 

Location’4—The crossridge assembly and the cross- 
ridge bottom cover plate are applied. 

Location 5—The outside hopper sheets, floor sheets 
and the hopper floor sheet brace are installed. 

Location 6—The end floor sheet brace and the end 
floor sheets are put in place. 

Location 7—The sides, ends, body cross ties and 
corner plates are applied. 

Location 8—The diagonal braces, the air brake res- 
ervoir and AB valve brackets, bolster stakes, hand 
holds, brake steps and miscellaneous small parts are 
applied. The 114-in. train line pipe is applied and 
welded. 

Location 9—Parts applied up to this position are 


fitted and reamed. 


Location 10—The rivets holding the floor sheets to 
the bolsters and the hopper sheets, and the low rivets 
under the slopes, are driven, a total of 476 rivets. 

Location 11—The trucks are rolled out, and the 
low rivets in the sides, and those holding the cross- 
bearer cover plate to the crossridge are driven, total 
220 rivets. 

Location 12—The air brake cylinder, reservoir, 
the AB valve, the retaining valve, and the door frames 
are applied. 

Location 13—The brake equipment is piped, the 
door frames driven, and the doors hung. This com- 
prises the driving of 184 rivets, including the door 
hinges and locks. 

Location 14—The remaining high rivets are driven, 
a total of 333. 
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Location 15—The hand hold and the reservoir 
bracket rivets are driven. All inside seal welding to 
inhibit corrosion is done. The car is checked. Any 
bad rivets found are re-driven, and any other defects 
noted are remedied. 

Location 16—The air is tested, and the final check 
given to the car for such items as coupler height, side 
bearing clearance, proper operation of doors, etc. 


Welding Stainless 
Steel Car Members* 


Excellent results from the use of the inert-gas arc 
welding process can be obtained on stainless steel 
under stress. At points where spot welding will not 





* Abstract of a paper presented at the 1949 annual meeting of the Ameri- 
can Welding Society by H. E. Gannet, Electrical Engineer, Line Property, 
Cc. B. & Q. . 














Fig. 1—Reinforcing spot welds by 
the inert-gas arc welding process 





Fig. 2 (left): A finished weld on stressed sheathing 
om a stainless-steel coach—Fig. 3 (right): Mak- 
ing an edge weld on a thin stainless-steel roof 
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reach, the spot welds can be reinforced by drilling 
holes through the sheet and welding the sheet to the 
heavy support members through the holes as shown in 
Fig. 1. The chalk-circle areas are the welds made in 
the car by the inert-gas arc-welding process. The clean 
finished result obtained by this process is illustrated 
in Fig. 2, which shows a weld in stressed sheathing on 
a stainless-steel coach. Figure 3 shows the operator 
making an edge weld in thin stainless on a coach roof. 

In the repair of the growing amount of stainless 
passenger equipment on the Burlington, great reliance 
is placed on the inert-gas arc-welding process. It is 
used on 20 different stainless steel appplications also 
on 14 aluminum, 4 alloy steel and 4 on cast-iron parts. 


Repacking Box 
For Use in Car Yards 


The photograph shows a two-wheel cart for carry- 
ing a jack for raising side frames, also for brasses, 
wedges, tools, waste, rags, oil, etc., is used for peri- 
odical repacking of journal boxes. The jack has a 
capacity of 20 tons, and its force is transmitted 
through a compound lever located a few inches 
above the ground on an extension of the front end. 
This extension is made from a 10-in. 25-lb. channel. 

The cart has nine compartments 5 in. by 8 in. on 
each side for brasses and wedges. Behind each 
group of main compartments is an opening 8 in. 
deep and 61% in. square for oil cans. Between the 
groups of brass-and-wedge-carrying compartments is 
a space 614 in. wide by 24 in. long for carrying 
gauges and miscellaneous tools. Behind the pockets 
in which the oil cans are carried are two spaces 
with hatches 61% in. by 111% in. for carrying rags. 
These rag containers are 51/ in. apart, and two 5-in. 
rods extend between the backs to support the handle 
of the jack when not in use and to form a support 
for small jack blocks being carried in the cart. 
Between the hatches for the rags is a free space for 
a wooden jack handle about 21% ft. long. 





Cart for carrying a lifting jack and miscellaneous 
equipment needed for yard repairs to freight cars 






RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 163 








Tool for 
Draft Key Retainer Locks 


A tool has been designed and built at the South 
Louisville, Ky., shops of the Louisville & Nashville 
for simplifying the task of locking draft key retainer 
clips in place, or for removing them when inspection 
or repair is required. 

The draft key retainer locking tool was forged 
and welded from a section of %-in. octagon bar 
steel. One end is shaped for applying the lock, and 
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Note: 
All welds to be ground smooth, 
and sharp corners removed. 


Construction details of the draft 
key retainer clip locking tool 


Securing a draft key retainer clip in place 
with the locking tool—Removal is accom- 
plished with the opposite end of this tool 
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the other end for removing it. The tool is light and 
easy to handle. Its use greatly simplifies the work 
involvedin these two tasks which are normally difh- 
cult because of the interferences adjacent to the 
location of the lock. 


Puts Ferrules 
On Acetylene Hoses 


Brass ferrules are used for joining acetylene hose 
and glands. The ferrules are not only more easily 
and quickly applied than the small C-clamps formerly 
used, but they also eliminate snagging the hose 
clamps on various objects around the shop. 

After the gland and gland nut have been forced 
into position on the hose, the ferrule is slipped over 
the connection. Squeezing the ferrule by the tool 
illustrated locks the ferrule and gland together. 

A small section 34 in. sq. by 14% in. deep on the 
bottom of the tool fits into a vise. “Threaded pro- 
jections on the mender hold the gland and gland 
nut while the hose is forced into place over the gland. 


Squeezing the brass ferrule to lock the 
acetylene hose and its gland together 


Center Sills 
Straightened in Place 


Center sills on which the vertical sections have been 
bent or buckled inward can be quickly and rapidly 
restored to proper shape without removal from the 
car by means of the pneumatic-hydraulic device 
shown in the accompanying illustration. The device 
is mounted on four rubber wheels for easy transport 
and has an air cylinder 17 in. by 13 in. which 
operates a hydraulic pump. The hydraulic piston is 
connected to the air cylinder through a common 
piston. The hydraulic force built up in the pump 
cylinder is transmitted to a small hydraulic jack 
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Pneumatic-hydraulic device for re- 
forming buckled-in center _ sills 


through a hose 10 ft. long. The jack fits between 
the vertical sides of the center sill to push the 
buckled sides outward into proper position. 

The bore of the hydraulic cylinder is 114 in. and 
the cylinder is bolted to two 114 in. plates, 8 in. by 
18 in. The small hydraulic jack, connected by a 
hose to the cylinder, has a 234-in. diameter piston 
with 4-in. travel. Before the center sills are straight- 
ened they are heated almost to a cherry red. 


AB Piston 
Sleeve Polisher 


The cleaning of rust and dirt from AB brake piston 
sleeves is done with despatch at a large western rail- 
way car shop with an air-operated machine. 

The motor in this instance is mounted on the 
underside of a channel iron bed plate supported on 
braced steel pipe legs and carrying at the right end a 
Preco drive shaft bearing and housing and at the 
left end a hand screw and ball-bearing taper plug. 
The latter fits in the sleeve and may be used to 


Ait-operated AB piston-sleeve polishing machine 


force the piston against a circular drive block keyed 
to the énd of the drive shaft which is V-belt driven 
from the air motor. 

A 1-in. horizontal rod at the back of the machine 
is used as the back-end support of a 28-in. sliding 
hand bar which carries at about the center a 3-in. 
by 5-in. semi-circular wood block with emery cloth 
facing, which may be brought to rest with any 
desired hand pressure on the piston sleeve. 

As the sleeve revolves, it is easy to move the wood 
block and emery cloth back and forth along the en- 
tire length of the sleeve and thus readily polish it in 
a fraction of the time required by hand polishing. 
This machine will do a better job of piston sleeve 
polishing than can be done by hand and conserva- 
tively estimated in about one-tenth of the time. 


Cleans Glands, 
Couplings on Gas Hoses 


A small hand holder for cleaning the couplings and 
glands on acetylene hoses is shown in the accom- 
panying illustration. The holder consists of a handle 
and tubing, the tubing holding the gland or coupling 
for cleaning. Spindles on either end of the tubing 
permit the coupling or gland to revolve while it is 
being cleaned by a power-driven wire brush. 

The tubing is 414 in. long with 7-in. inside diam- 
eter. One end is equipped with an ordinary bolt 
32 in. by 21 in. turned to a point on the threaded 
end and fitted with a lock nut. The other end of the 
holder has a pin 14 in. by *4¢ in. for the gland or 
coupling to turn on while being cleaned. The pin 
end is spring-mounted to hold the gland or coupling 
snugly while it is being cleaned. 




















Holder for cleaning acetylene hose glands and 
couplings with a power-driven wire brush 
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NEW DEVICES 





Mechanically Held 
Roll Turner 


Illustrated is a cutting tool designed for 
use in longitudinal lathes. Essentially, it 
is a mechanically-held roll-turning device, 
known as style LRT and introduced by 
Kennametal Inc., Latrobe, Pa. 

The tool has a square nose and is in- 
tended to be set at an angle in its tool 
post to allow for the desired depth of cut. 

This device has a solid Kennametal 


blade held in position on a surface of 
the supporting shank by a clamp and an 
advanceable back-up plate—each of heat- 
treated steel. The blade has four cutting 
edges that may be used in succession be- 
fore any resharpening is required. It can 
be reground many times, on the long side 
only, and advanced each time to the cor- 
rect cutting position. 

The tool is available in two sizes: 24% 
in. wide x 1% in. high x 15 in. long; 2% 
in. square x 15 in. long. 


Introduces 20-In. 
Hollow-Spindle Lathe 


A hollow spindle lathe with 9-in. bore 
has been announced by the R. K. Le- 
Blond Machine Tool Co., Cincinnati 8, 
Ohio. The unit as illustrated is rated as 
a 20-in. size. It will swing 27 in. over the 
bed and carriage wings and is available 
with center distances starting at 48-in., 
has an 18-speed geared headstock, and is 
arranged for a 20-hp. main drive motor. 

The 18 spindle speed’ range from 10 
to 362 r.p.m. An electric brake with 
apron spindle control is the arrangement 
for starting, stopping and reversing the 
spindle. This device makes spindle re- 
sponse faster, therefore saves valuable 
operating time. In addition, the quick 
change feed box is totally enclosed, 
automatically lubricated, and offers 63 
feed and thread changes. 

Other advantages of the lathe include 
hardened and ground steel bed ways 


front and rear, one-piece apron with 
positive jaw feed clutch and thrust lock 
tailstock. 


Deionizer for 
Battery Water 


A portable, low-cost deionizing apparatus 
which is said to provide ideal water, free 
from harmful metallic content, for the in- 
dustrial users of storage batteries is being 
offered by the Crystal Research Labora- 
tories, Hartford, Conn. The device, called 
the Deeminizer, delivers water of virtu- 
ally total chemical purity, which is essen- 
tial to maximum battery life, in quan- 
tities up 5 gal. per hr. Fed with ordinary 
tap water, it can yield a product with an 
electrical resistance of up to 10 million 
ohms per centimeter. Expressed another 
way, this means that the water will con- 
tain only one part of ionic solids per 100 
million parts of water, the equivalent of 
triple-distillation. 

The Deeminizer is a miniature ion ex- 
change tower, weighing 5% lb. which in- 
volves the first commercial application of 
a discovery made by researchers at the 


. Resinous Products Division of Rohm & 


Haas Company, . Philadelphia chemicals 
manufacturer. Their new technique of 
conditioning water by passing it through 
a mixed bed of Amberlite ion exchange 
resins, announced only a few weeks ago, 
has been applied in the new apparatus 
and is the key to the result obtained. 
The instrument itself consists of a rigid 
polystyrene tube which accommodates a 
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replaceable container filled with Deemi- 
nite, a specially converted form of mixed 
Amberlite exchangers. This tube is 
mounted on a gray metal base, requiring 
only 48 square inches of table space. In 
operation, a jar of raw water is up-ended 
in the top of the tube. The water passes 
through glass-fiber filters which remove 
physical impurities, then through the bed 
of resins which adsorb, or pick off and 
retain, the ionized metallic content which 
has a destructive effect on the lead plates 
of the battery. The output is drawn off 
through a polyvinyl hose in the base. 
The base of the instrument contains a 
cenductivity meter which, at the touch of 
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a button, registers the quality of water 
being produced. An accurate meter scale 
indicates when to replace the cartridge, 
and a 10-ft. cord facilitates placement. 
In soft-water cities like Hartford, Conn., 
the manufacturer estimates that one- 
million-ohm water may be produced for 
approximately five cents per gallon. In 
less fortunate areas like Chicago, for ex- 
ample, the estimated cost would be 25 
cents. 


Serrated 


Shank Rivets 


Rivets with annular serrations are pat- 
ticularly well adapted to wood, metal to 
wood, and soft metal applications. The 
illustration shows the latest developments 
of the Cherry Rivet Co., 231 Winston st., 
Los Angeles 13, Calif. In hard woods, 
where driving wood screws is often dif- 
ficult, the serrated shank rivet provides 
a tight, permanent joint easily set up and 
fastened. When these rivets are used in 
soft metal, they eliminate tapping and 
the special inserts often needed with 
other fastening methods. 

In wood, the rivets will carry a ten- 
sile load limited only by the strength of 
the wood in question. In tests conducted 
with aluminum castings, the serrated 
pull-through hollow type rivet failed in 
tension without, pulling out of the hole. 





The reason for its high pull-out resist- 
ance is explained by the “bite” into the 
material of the serrated lower section of 
the rivet shank. 

Either self-plugging or pull-through 
hollow rivets of the standard types can 
be made up with serrated shanks on 
special order. 


Valve Maintenance 
Seat-Ring Wrenches 


Two steel seat-ring wrenches, designed 

for simplifying valve maintenance have 

developed by The Lunkenheimer 

. Cincinnati 14, Ohio. Both are heat 
treated. 
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In use, the union bonnet ring of the 
valve acts as a guide, bearing against a 
shoulder on the wrench. This assures firm 
engagement with the seat ring being re- 
moved or put in place. 

The Fig. 1652 wrench has a threaded 
collar which provides for adjustment on 
different depth valves. It is designed pri- 
marily for bronze “Renewo” and “Fer- 
renewo” plug type valves and is available 
in sizes to fit valves from % to 3 in. 
The Fig. 1656 wrench is designed for 
Association of American Railroads plug 
type valves from %4 to 2 in., inclusive. 
It is of one piece construction. 

For use with screw-over bonnet valves, 
which do not have union bonnet rings, 
the manufacturer furnishes the Fig. 1653 
bronze retaining ring to hold the wrench 
firmly in place. 


Oil Filter 
Replacement Element 


A complete range of sizes and models 
in a new type fuel oil filter replacement 
element has been announced by the Mor- 
row Filter Co., Towson, Md. This line 
includes replacements for all fuel oil 
filters in Diesel-electric locomotives and 
for conventional type fueling station 
filter equipment. Both fuel filter ele- 
ments and refills are available through 
the United States Metallic Packing Co., 
1234 Hamilton st., Philadelphia 23, Pa. 

These fuel oil filter elements are fab- 
ricated of Orrtex a processed combina- 
tion of cellulose fibre bundles which pro- 
vides performance features highly de- 
sirable in liquid filtration. Because it 
is approximately 85 per cent air space, 
a generous capacity for storing undesir- 
able solids is a characteristic of the 
medium. High porosity of the Orrtex 





medium yields a high flow rate and very 
low pressure drop across the elements. 

The fibre bundles wet readily in water 
but not in oil. Therefore, until all of the 
bundles are completely saturated with 
water, whether acid or alkaline, free 
water or emulsions will be absorbed to 
permit oil alone to pass through the 
medium. 


Diesel Head Stand 


Grinding and re-seating of valves on 
Type 567 and 567A EMD Diesel heads 
becomes an easier, safer and faster job 
when the “Safe-N-Ezy” Diesel head stand 
is used. 

The new head stand introduced by 
the Paxton Diesel Engineering Co., Oma- 
ha 5, Neb., is one of the latest additions 
to a list of Diesel service tools made by 
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this company. It is designed to help speed 
up maintenance work, cut maintenance 
costs and reduce time required for run- 
ning repair wherever type EMC 567 and 
567A Diesels are serviced. 

The primary use of the stand is to 
hold the head firmly in position for 
grinding and re-seating of the valves. 
Diesel heads are quickly and easily 
placed and locked in the stand. One of 
the most important features is said to 
be the four standard variable-pitch set- 
tings which give the mechanic a full 
range of positions for working on the 


head. 


Engine-Driven 
D.C. Are Welders 


A new line of lightweight mobile engine- 
driven d.c. arc welders, the WD-40 series, 
has been announced by General Electric’s 
Welding Division. 

One of the five in the WD-40 series 
consists of a general-purpose, heavy-duty 
welder, the WD-42AGW. It is driven by 
a 3l-hp. Wisconsin VP-4 air-cooled engine 
with magneto ignition. The welder weighs 
1,050 Ib. and its rated output is 200 amp. 
at 40 volts. A manually operated slow- 
down control economizes on fuel by slow- 
ing the engine to idling speed when not 
holding a welding arc. The WD-42AGW 
is designed for welding jobs requiring a 
heavier duty cycle and a good degree of 
portability, such as pipeline operations. 
This heavy-duty 200-amp. welder is also 
available with a four-cylinder, liquid- 
cooled Hercules engine-drive. 

Other welders also in the liquid-cooled 
gasoline-engine drives are the WD-43AG 
and WD-44AG, powered by a six-cylinder, 
63-hp. Chrysler industrial engine. The 
WD.-43AG is rated at 300 amp. at 40 volts 
and weighs 1,725 lb. It is frequently used 
in the construction industry for welding 


G.E. single-operator portable engine- 
generator d.c. arc-welder, 200-amps., 
40-volt, model 6WD42AGW, having 
a Wisconsin VP-4 engine 


beams and girders, and for general main- 
tenance work. 

The 400-amp. model, the WD-44AG, 
weighs 1,775 lb. and has a welding range 
of 80-500 amp. Both models are equipped 
with belt-driven governors to prevent 
overspeeding of the engine and an auto- 
matic slow-down device to save gas. 

The WD-40 series has four welders in 
the Diesel-drive line. The two 300-amp. 
models, the WD-43ADGM (General Mo- 
tors Diesel engine) and WD-43ADC 
(Caterpillar), weigh 2,350 lb. and 3,350 
lb., and have a welding range of 60-375 
amp. In the 400-amp line, the WD- 
44ADGM (General Motors) and WD- 
44ADC (Caterpillar) have a welding 
range of 80-500 amp. All Diesel engines 
are equipped with batteries, generators, 
electric starters, and preheaters to facili- 
tate operation in subnormal temperatures. 


Oil-Filtering 
Cellulose Material 


A high-efficiency filtering material de- 
veloped during the war is now commer- 
cially available. Called Hiltex, it is a 
combed, high-grade cotton with fine 
sequoia bark fibers which is easily han- 
dled and evenly packed into filter car-- 
tridges. It is available from The Hilliard 
Corp., Elmira, N. Y. 

The lightweight of the product per- 
mits use of less materials per cartridge 
filling, but at the same time gives more 
dirt storage capacity than conventional 
cotton waste threads. Hiltex is supplied 
in 2%4-lb. batts, and it is easy to pack 
correct amount in filter cartridges, as 
shown in the illustration, Because it is 
a cellulose product, the material is suit- 
able for the filtering of mineral, heavy- 
duty, additive and detergent type oils. 


Gearturbines 


Type E industrial steam turbines with 
close-coupled, integral reduction gears 
for low-speed applications are available 
from Westinghouse Electric Corporation. 
Equipment such as pumps, fans, compres- 
sors, and generators can be driven at their 
proper speeds by these gearturbines while 
the turbines operate at their most effi- 
cient speed. 

The new units combine a rugged, com- 
pact speed reduction mechanism solidly 
coupled to the Type E turbine and de- 
signed to operate as a single unit. Three 
machined feet form a firm three-point 
support for the unit. Single helical gears 
with low helix angle give low thrust 
against bearings. Endwise movement of 
one shaft does not affect axial location of 
the other and thrust is not transferred 
from the gears to the turbine. Turbine 
and gear are factory aligned on a single, 
heavy plate steel base which also serves 
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as an oil tank. Additional steel members 
maintain rigidity and resist torsional dis- 
tortion. The gearturbine is shipped as a 
completely assembled unit ready to in- 
stall. 


Self-Bonding 
Electrical Tape 


The Bishop Manufacturing Corporation, 
New York, is offering a self-bonding elec- 
trical tape called Bi-Seal. No surface ad- 
hesives are used, and the maker states 
that solidly bonded splices may be ob- 
tained at sub-zero temperatures. Proper- 
ties claimed for the tape are self-bonding, 
adequate tensile strength, good stretch 
for conformance to irregular contours, 
easy tearing from the roll, excellent elec- 
trical properties, flexibility at low tem- 
perature, good storage life, resistance to 
sunlight, corrosive acids, alkalies, ozone 
and moisture, and long life. 

The tape is applied in the same man- 
ner as rubber splicing tape, i.e., with a 
uniform tension sufficient to stretch it 
down to a width approximately one-half 
normal. This action upsets the normal 
resin orientation, causing the tape layers 
to fuse into a homogeneous mass after 
the splice is completed because of the 
“Memory Effect” of the resins to return 
to their original orientation. Once this 
self-bonding action is completed, the tape 
layers cannot be unwrapped. Bi-Seal is 
normally supplied in standard thicknesses 
of 30 and 20 mils, but the resultant splice 
or termination need not be bulky because 
the tape may be stretched to a thin film 
without breakage. This aids in its use in 
restricted space locations. 

There are no volatile plasticizers in 
the formulation of Bi-Seal tape, and it 
is the claim of the manufacturer that it 
will not corrode metals such as copper, 
iron, lead, tin or silver. 

In the event that the splice or termina- 
tion may be subject to the action of aro- 
matic or petroleum solvents, it is recom- 
mended that the Bi-Seal insulated splice 
be protected with Bi-Prene, a neoprene 
tape. The outer tape wrap provides 4 
sheath which is solvent, fungus and flame 
resistant. 
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Tank Car 
Unloading Fitting 


A tank car unloading fitting weighing 
less than 10 lb. for universal use is an- 
nounced by The Mead Cornell & Com- 
pany, Cleveland, Ohio. The advantage 
of this unloading fitting is said to be the 
ease of handling and speed of hook-up 
which is done in less than one minute. 
The fitting’s light weight enables one 
man to lift it in place and tighten the 
collar by hand without using heavy pipe 
wrenches. 

Made from cast aluminum, the fitting 
has a high tensile strength to withstand 
hard usage and meets rigid tests for 
handling liquids under most pressures 
and conditions. 

The fitting is available in lengths of 
10 inches and 15% inches. A standard 





thread is used in the fitting collar for 
universal adaptability. An undercut in the 
collar locks the oil-proof gasket in place 
to prevent loss or damage. The collar 
stays up in position ready for immediate 
use. 

The fitting is made with a 3-inch outlet 
pipe thread, and is also available wtih a 
4inch outlet pipe thread. Standard re- 
duction fittings may be added. 

While the Cornell unloading fitting is 
made of cast aluminum, it is available to 
order from any cast metal. The unloading 
fitting is also said to be adaptable to the 
J. S. Quick Coupling, or similar rapid 
coupling devices. 


Flame Control 


The Wheelco Instruments Company, 847 
W. Harrison street, Chicago, announces 
its 1300 Series Flame-otrol Combustion 
Safeguard for industrial and commercial 
fuel fired furnaces, ovens, boilers, kilns 
and other heating equipment. 

The control uses the flame itself as 
the “Electronic Link” in a simple elec- 
tronic circuit to provide instantaneous 
switching action. It is capable of detect- 
ing the presence or absence of a gas or 
oil flame of any type of burner, and pro- 
Vides a complete self-checking cycle of 
*peration from safe-start to safe-shut-off 
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. for any type of gas or oil fired heating 


equipment. 

It is approved by both Underwriters’ 
Laboratories and Associated Factory Mu- 
tual Laboratories. Improved features in- 
cluded are guaranteed safe-start and in- 
terchangeable plug-in units for increased 
program variety, for both manual or au- 
tomatic ignition applications, easily ad- 
justable to a wide selection of purge, 
preventilating and ignition program cycle 
combinations. 


Heavy Duty 
Blind Rivets 


Faster assembly and lower cost are among 
the advantages offered by two new blind 
rivets announced by the Huck Manufac- 
turing Co., 2430 Bellevue ave., Detroit 7, 
Mich. These rivets are designated as PT 










Hack PT 


‘Type 





Pull-Through a? 





Pull-Through type and 9SP Self-Plugging 
type and are available in 4, 540, 46 and 
¥% in. dia. Both are regularly furnished 
in aluminum alloys or cadmium-plated 
mild steel, with brazier or 100 deg. coun- 
tersunk heads. 

The pull through rivets have no mini- 
mum grip limitation, and the self-plug- 
ging type have a grip range of 0.140 in. 
for any grip increment. 

These rivets are driven by a single op- 
erator with a manual or pneumatic pull 
gun, and require access to only one side of 
the work. The gun requires no adjustment 
for grip length; and adapters permit using 
other pneumatic pull guns. 


Chemically Inert 
Molded Packing Material 


In the new molded form, Chemlon, a 


chemically inert packing, retains the 
properties of the familiar braided pack- 
ing introduced by the Crane Packing 
Co., 1800 Cuyler ave., Chicago 13. It is 
not attacked by any acids or alkalis, and 
stands up for long periods of time and 
is effective to temperatures of 450 deg. F. 

The molding process results in high 
flexibility. This is helpful in installation 
of the packaging rings. When split, they 
can be twisted and placed directly on the 
shaft without the necessity of completely 
removing the gland. Another feature of 
Chemlon molded styles is the electrical 
properties of the material. Its combina- 
tion of low power factor and low dielec- 
tric constant, makes it an insulator for 
high-frequency transmission lines where 
low loss is a necessity. 

Among the many molded forms now 
furnished are washers, bushings, rings, 
self sealing vee crossection rings, ring 
gaskets and jacketed (French) gaskets. 
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NEWS 





Refrigerator Car Discussed 
Before Shippers’ Committee 


A ReEviEw of the present status of the 
technical development of refrigerator-car 
service on American railroads and a look 
ahead at the developments of the future, 
some of which are already in experi- 


held in transit. Body and package icing, 
commonly used for leafy vegetables, give 
transit temperatures in the range of 32 
to 36 deg. F. When temperatures in the 
50’s or 60’s are needed, for such sensitive 
commodities as tomatoes, ventilation or 
a combination of ventilation and refrig- 
eration can be used. In cold weather ven- 


tilation is sometimes used instead of re- 
frigeration. The chief problem in heater 
service is to avoid overheating, and use 
of fan cars and thermosatically con- 
trolled heaters has been of great benefit 


in this respect.” 


V. R. Hawthorne, executive vice-chair- 
man, Mechanical Division, Association of 


mental service, took place at a meeting 
of the Refrigerator Car Committee of 
the United Fresh Fruit and Vegetable 
Association on January 30 at the Hotel 
Biltmore, New York, during the conven- Month of October with October 
tion of the association. In addition to Item No. cs 1949 1948 1949 1948 
members of the committee, the meeting . - » seen 47,029 331,201 458,038 
was attended by officers and representa- 3-06 Total, Diesel-electric 10,340 123,319 84,627 
tives of railways and private car lines, at poh eso aa SB 406 462'518 552°443 
the Association of American Railroads, 4 Car-miles (000,000) (M-211): ane slices 


and several divisions of the Department ene — 8,465 8,956 
of Agriculture. Gross ton-miles-cars, contents and cabooses (000,000) 
The committee, under the leadership 


; r A. |... ae steam locomotive’ trains... . 
of its chairman, John N. Kelley, manager, Total in oil-burning steam locomotive trains 
fruit transportation, Fruit Dispatch Com- Fee Fb va ny eee none Sl 
pany, New York, began its work in 1944, Total in all trains... ae , 
developing specifications for a refriger- Av (MA211): tsain-ailo (excluding ght trains) 
ator car which it presented to the rail- 
roads and private car lines as meeting 
the demands of the entire fruit and vege- 
table growing and distributing industry. 
As of October 1, Mr. Kelley states, there 
were 30,500 strictly modern cars in serv- 
ice all equipped with circulating fans, 
and 57,210 additional cars were equipped 
for stage icing, 19,500 of which are suit- Car-miles per freight car day (M-240): os oe “0 
able for the transportation of frozen -_— 36. y 39.40 44.20 W 
foods. Average net ton-miles per freight car-day (M-240) . 790 9.60 

A comprehensive program of tests, in Per = tates Coaignt ents on the Ene 50.40 37.80 G 
the formulation of which the commit- 
tee participated, are being conducted by 
the Association of American Railroads 
and the Department of Agriculture. Dur- 
ing the meeting Dr. W. T. Pentzer, prin- 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicut Service (Data rrom I.C.C. M-211 ann M-240) 
Ten months ended 


76,678 519,963 
22,401 149,671 211,529 
30,689 352,927 246,339 

2,721 21,414 24,361 

132,496 1,044,086 1,209,386 


727,087 


motive-miles (principal and helper) F .07, 1.05 1.07 

Loaded freight car-miles , ks 36.30 35.90 V 

Empty freight car-miles . ’ 20.60 18.50 

Total freight car-miles (excluding caboose) 56. . 56.90 54.40 

Gross ton-miles (excluding locomotive and tender) 2,537 2,503 

Net ton-miles 1,140 1,181 : 
Net ton-miles per loaded car-mile (M-211) 2 31.40 32.90 De 
Car-mile ratios (M-211): : 
a Per cent loaded = total ireigit car-miles é 4 63.80 65.90 

verages train hour (M- : 

Train mile 16.90 16.10 ne 


Gross ton-miles (excluding locomotive and tender) 42,365 39,782 


Passencer Service (Data rrom I.C.C. M-213) 
Road motive-power miles (000) 
Steam 157,584 


125,699 
16,542 17,876 
299,938 320,095 
-train car-miles: mM 
Total in all locomotive-propelled trains 269,690 2,808,522 2,979,734 


cipal horticulturist, Bureau of Plant In- 
Total in coal-burning steam locomotive trains... . 825,494 1,078,363 


dustry, Soils and Agricultural Engineer- a7e.38 

ing, U. S. Department of Agriculture, re- Total in oil-burning steam locomotive trains 440,417 , 

viewed the results of tests conducted by dl cain oor —— “ 31 22 mage 116s re 
the Bureau during 1946, 1947, and 1948, 
which he summarized in the following 
conclusions: 

“The modern car, which has built-in 
fans, collapsible bulkheads, 3% to 4 in. 
of insulation, and end bunkers holding 
11,000 lb. of ice or more, performs well 
under most of the services for which it 
is used. As a pre-cooler, it will do a 
good job in 24 hours, and under bunker 
refrigeration service it is capable of main- 
taining temperatures about 40 deg. F. or 
less. By judicious salting of the ice, tem- 
peratures close to 35 to 36 deg. F. can 
be maintained throughout the load. Under 
maximum salting for frozen foods, tem- 
peratures of about 10 to 15 deg. can be 


196,853 
105,311 al 


Yaro Service (Data From I.C.C. M-215) f 
Freight yard switching locomotive-hours (000): 0 
Steam, coal-burning 
oil-burni 


stored 

Yard and train-switchi 
loaded freight car- ‘ 5 

Yard and train-switching locomotive-miles per 100 
passenger train car-miles (with locomotives)... . 


1 Excludes B and trailing A units. 
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When a General Motors Diesel 

part 1s improved, it is engi- 

neered to fit old equipment as 

well as new. Thus even veteran 
General Motors locomotives 

are benefited by latest develop- 
ments— another reason why so many 
railroads are increasing their fleets 

of General Motors Diesel locomotives. 


CEVERAL © OTORS 


LOCO OTIVES 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 








American Railroads, told of the major 
activities of the Division for the improve- 
ment of freight cars which, he said, were 
three: the testing of draft gears under the 
certification system; the program of road 
tests and laboratory tests for the improve- 
ment of the riding qualities of freight- 
car trucks, on which he said the Division 
had spent $150,000 up to 1950, and the 
studies for the improvement of refriger- 
ator cars now under way. 

The representatives of several of the 
private car lines referred to the use of 
the Duryea cushion underframe on re- 
frigerator cars as one of the features 
they were considering in their programs 
of improvement. One of these is the 
General American Transportation Cor- 
poration which has had 550 cars in serv- 
ice with this underframe since 1940. The 
reports of test runs of these cars are 
said to have shown no shocks, and they 
are reducing lading damage and car main- 
tenance. The Santa Fe Refrigerator Des- 
patch now has 1,246-such cars in service. 
Mr. Hawthorne said that the Mechanical 
Division proposed to test the Duryea 
underframe and ‘that this might be done 
during 1950. 

Other developments which were dis- 
cussed are improved insulation, metal 
floor racks, wider doors to permit mech- 
anized loading; double-deck cars for load- 
ing citrus fruit in bags, and mechanical 
refrigeration. General American reported 
a new insulation in 50 cars recently 
built which, under: dry-ice refrigeration, 
will hold zero temperature. Metal floor 


racks are reported to be causing some- 


damage to fruits and vegetables shipped 
in bags. There is recognition of the need 
for wider car doors to facilitate palletized 
loading and the use of power trucks for 
loading and unloading. Where such doors 
are already in use, there have been com- 
plaints that they are difficult to open 
for examination of the load en route. 
Fruit Growers Express now has 442 cars 
fitted with double-deck racks for loading 
Florida citrus fruit in bags. These cars 
reduce the damage to bottom layers by 
reducing the weight carried on them. 

R. W. Hoecker, chief, transportation 
research division, Production and Mar- 
keting Administration, U. S. Department 
of Agriculture, described the Thermo 
King gasoline-engine-driven refrigeration 
system which is now in experimental 
service in a Fruit Growers Express re- 
frigerator car, and J. C. Rill, president 
of that company, voiced the situation 
which is causing an increase of interest 
in types of refrigeration other than water 
ice. Frozen concentrates, because of their 
sugar content, become slushy at tempera- 
tures above 15 to 18 deg. F. 

Mr. Rill listed four other systems of 
refrigeration which are in experimental 
service in one or more Fruit Growers 
cars. These are Diesel-mechanical, Diesel- 
electric, dry ice with secondary water 
ice, and the split ammonia system. K. V. 
Plummer, vice-president and _ general 


manager, Pacific Fruit Express Company, 
expressed the opinion that the potentiali- 
ties of ice and salt had not yet been ex- 
hausted. In the interest of the shipper 
he favors continuing with this just as 
far as it can be developed because of 
the high cost of the other types of re- 
frigeration. Col. R. L. Wheeler, associate 
director, fruit and vegetable division, 
Department of Agriculture, Ottawa, Can- 
ada, said that he did not believe that 
shippers in Canada would be anxious to 
pay for temperatures lower than 10 
deg. F. 

The discussion evidenced interest in 
the use of underbody heaters and fluid 
heat exchange coils on the car floor with 
which the Canadian National thas 3,200 
refrigerator cars equipped, the Illinois 
Central, six, and the Burlington Refrig- 
erator Express, two. These heaters are 
expensive to install, but, once installed, 
do not have to be removed from the car. 
They also provide a better heat distribu- 
tion, eliminating loads with “cooked” tops 
and frozen bottoms which occur with 
bunker type heaters. 

C. A. Richardson, chief engineer, re- 
frigerator car research, Association of 
American Railroads, reported progress in 
the use of a mixture of tank ice, and 


.30 per cent salt for the protection of 


frozen foods in transportation, together 
with some definite information on icing 
station locations. Some facts, he said, 
have also been developed on the use of 
limited amounts of salt with tank ice 
in which some freezing hazard to canta- 
loupes has developed, especially if top 
iced or precooled. Mr. Richardson also 
reported on a study made at the request 
of the industry’s committee showing that 
the height of refrigerator car floors above 
the rail ranges from 3 ft. 11 in. to 4 ft. 
11 in., but that 95 per cent of the 119,285 
cars reported range between 4 ft. and 
4 ft. 5 in.* This study also included 
clearances from the center line of the car 
to the outside of open refrigerator car 
doors which cover a range of 5 ft. 2 in. 
to 6 ft. 4% in. Ninety-four per cent of 
the 112,176 cars on which the report is 
based are within a range from 5 ft. 4% 
in. to 6 ft. % in., inclusive; approximately 
84 per cent lie within the range of 5 ft. 
4% in. and 5 ft. 10% in., inclusive. 


*In Plate C-2, Supplement to the Manual of the 
Mechanical Division, A.A.R., Specifications for 
Standard Freight Refrigerator Cars, the height 
from rail to floor is shown as 4 ft. 2 in., mini- 
mum, and 4 ft. 4 in., maximum. 


The Equipment Situation 


Crass I railroads and railroad-owned and 
controlled refrigerator car lines had 
14,368 new freight cars on order January 
1, compared with 89,437 on order Janu- 
ary 1, 1949, according to the Association 
of American Railroads. Locomotives on 
order by Class I roads totaled 898, com- 
pared with 1,633. s 

The A.A.R. statement featured installa- 
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tions of locomotives in 1949, calling 
attention to the fact that the 1,865 en- 
gines placed in service during that year 
represented the largest annual total in 
25 years. The 1,865 included 1,808 Diesel- 
electrics, and 57 steam locomotives. In- 
stallations in 1948 totaled 1,487 locomo- 
tives, including 1,397 Diesel-electrics, 86 
steam, and 4 electrics. 

Freight cars placed in service last year 
by the Class I roads and their affiliated 
refrigerator car lines totaled 84,669. In 
noting that this compared with 102,737 
cars installed in 1948, the A.A.R. state- 
ment went on to point out that “nearly 
300,000” new freight cars have been 
placed in service during the past four 
years. Installations in December, 1949, 
totaled 3,357 freight: cars. Retirements 
last year totaled 90,348 freight cars, of 
which 16,636 were retired in December. 
In 1948, 81,659 cars were retired. 

The 14,368 cars on order January 1 
by the Class I roads and their car-line 
affiliates included 11,256 to be built in 
railroad shops and 3,112 on order from 
contract builders. The breakdown by 
types of cars was as follows: box, 3,522; 
hoppers, 4,397, including 865 covered 
hoppers; gondolas, 2,382; flat, 2,310; 
refrigerator, 1,757. 

The 898 locomotives on order January 
1 included 881 Diesel-electrics, 13 steam, 
and 4 electrics. The 1,633 on order Jan- 
uary 1, - 1949, included 1,561 Diesel- 
electrics and 72 steam. 

Reports recently coming from railroads 
indicate “what may be interpreted as a 
revival of freight-car purchasing,” Chair- 
man Arthur H. Gass of the Car Service 
Division, A.A.R., said in his latest review 
of the “National Transportation Situa- 
tion.” This statement was included in 
the chairman’s discussion of equipment, 
in which he also noted that even though 
ordering of new freight cars “practically 
ceased” in 1949, the year’s capital ex- 
penditures for new equipment surpassed 
any previous year. 

Equipment purchases by Class I rail- 
roads totaled almost $1 billion in 1949 
as the roads acquired 84,669 new freight 
cars, 1,865 new locomotives and approx- 
imately 900 new passenger-train cars, the 
report said. It added that last year was 
one in which “from the standpoint of 
performance it may be said that the 
‘steam’ railways of the United States 
became ‘Dieselized’.” Ninety-five per cent 
of the 3,352 new locomotives placed in 
service during the past two years have 
been Diesel-electric, Mr. Gass also point- 
ed out, and 1,638 old locomotives have 
been scrapped. 

In discussing prospects for new freight 
car purchases, Mr. Gass said that Janu- 
ary and the early months of 1950 would 
see additional orders placed. He also pre- 
dicted an overall decline in ownership 
in 1950, but said the general upgrading 
of equipment and reduction in bad orders 
would offset the loss. 

Other figures in the report presented 
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Mile after mile 





RAILROAD PRODUCTS 


ANDOK LUBRICANTS— made especially 
for railroad use and triple-proved for 
trouble-free bearing lubrication in 
Diesel locomotives and passenger cars 
under millions of miles of tough rail- 
road operating conditions. 


PROVED ON THE RUN—close scientific 
check of journal boxes using ANDOK 
B proved that this one Esso Railroad 
Product retained its lubricating quali- 
ties even after setting a 475,000-mile 
operating record with no additional 
grease added. 


PROVED IN THE LAB—constant follow- 
ups by Esso scientists and technicians 
in America’s largest petroleum labora- 
tories make doubly sure that you al- 
ways get quality and dependability 
with products that bear the Esso 
Brand. | 


PROVED ON THE JOB— you get assured 
satisfaction when you use Esso Rail- 
road Products. Esso Sales Engineers 
make sure that Esso Products are giv- 
ing you dependable performance. For 
any railroad fuel or lubricating prob- 
lem be sure to call on ESSO. 
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by Mr. Gass, which will henceforth be 
issued bimonthly, showed that 140,946 
freight cars were awaiting repairs on 
January 1, 1950, an increase of 55,294 
above the January 1, 1949, figure. Since 
total ownership decreased during 1949 
by 5,679 cars, the net drop in the num- 
ber of serviceable cars was 60,973. 

Earlier in the report, Mr. Gass exam- 
ined the current situation with respect 
to car supply and found no acute short- 
ages in any type car. He reported that 
“practically all railroads are reporting 
surplus hoppers”; that the gondola sup- 
ply is “comfortable” because of cars re- 
leased by reduced coal loadings; that no 
shortages of flat cars have been reported 
in recent weeks; and that the supply of 
box cars throughout the country “has 
been more than adequate.” 

According to a forecast of the Office 
of Domestic Commerce of the United 
States Department of Commerce, 2,500 
locomative units (costing about $330,- 
000,000), 42,500 freight-train cars (cost- 
ing approximately $195,000,000), and 275 
passenger-train cars (costing about $36,- 
000,000), will be ordered during the cur- 
rent year. 


Dr. Munger Directs Air-Pollution 
Research at Battelle 


Dr. Hamnett P. Muncer has been ap- 
pointed by the Battelle Memorial Insti- 
tute, Columbus, Ohio, to co-ordinate its 
air-pollution research activities and to 
act in a liaison capacity between Battelle 
and industry. Research under Dr. Mun- 
ger’s supervision will inclide studies of 
the mechanism of air contamination and 
methods for its reduction, the utilization 
of industrial wastes that might pollute 
the air, the effects of air pollution on 
plant life and building materials, the ef- 
fects of weather and plant site upon the 
concentration of wastes, and other tech- 
nical and economic studies designed to 
help industry solve the problems that 
arise with its efforts to control air con- 
tamination. 

Air-pollution research at Battelle has 
included extensive study both of the oil- 
and coal-fired steam locomotive. At the 
present time the Institute has under way 
a program to develop ways to reduce 
cinder emission from coal-fired steam lo- 
comotives. 


Gas-Turbine-Electric 
Completes Rail Tests 


THE gas-turbine-electric locomotive built 
by the American Locomotive and Gen- 
eral Electric Companies has operated 
some 27,500 miles in service tests on 
various railroads since it was placed 
on the rails in November, 1948. It has 
been in freight service on the Union Pa- 
cific since last July. 

The locomotive has handled over 67 
million ton-miles of freight traffic and ac- 
cumulated 1,900 hours of operation on 
its power plant. It has operated satisfac- 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 





ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE FEBRUARY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ‘ORDERS 


No. of 


Road units Horsepower 
Central of New Jersey 8 


Service 
General utility 
Switching 
General utility 
Switching 
Switching 
Road freight 


Builder 
American Loco. 


Electro-Motive 
Louisville & Nashville Electro-Motive 
Electro-Motive 


American Loco. 
Baldwin Loco. 


Switchers 


Switchers 
Missouri Pacific 


Electro-Motive 


New York Central Road switch. 


Yard switch. 
Yard switch 
Yard switch. 
Yard switch. 
Passenger 
Road switch. 
Yard switch 
Yard switch. 
Road switch. 
Yard switch 


Electro-Motive 


Electro-Motive 


28 


Fairbanks, Morse 
Electro-Motive 
American Loco. 
Electro-Motive 
American Loco. 
Baldwin Loco. 
Electro-Motive 


2338 


_*< 


lah el el el el el 


. 3388 


* 


DIESEL-ELECTRIC LOCOMOTIVE INQUIRIES 


Central of Georgia 1,500 Road switch. 


2,000 Passenger 
* FREIGHT-CAR ORDERS 


Road No. of cars 

Atchison, Topeka & Santa Fe 500 
Central of Pennsylvania.... 125 
Chicago & Eastern Illinois. . 25 
Chicago, Rock Island & 

Pacific 50-ton box 
Delaware, Lackawanna & 

Western 
Fruit Growers Express 
St. Louis-San Francisco... 
Southern Pacific 


Pullman-Standard 
Bethlehem Steel 
Pullman-Standard 


70-ton hopper 
70-ton covered hopper 


American Car & Fadry. 


70-ton covered hopper 
50-ton refrigerator 
70-ton covered hopper 
50-ton box 

50-ton automobile 
70-ton gondola 

50-ton box 


American Car & Fdry. 
Company Shops 
Pullman-Standard 
Pullman-Standard 
Company Shops 
Ralston Steel Car 
Company Shops 
Company Shops 
General American 


Union Pacific 
50-ton gondola 


FREIGHT-CAR INQUIRIES 


Chicago, Burlington & 
Quincy 


New York Central 
Northern Pacific 
Seaboard Air Line 


50-ton box 
70-ton hopper 
50-ton box 
70-ton gondola 


PASSENGER-CAR ORDERS 


Type oj car 


No. of cars 
2 Rail Diesel car 


Road 
New York Central 
Western Pacific y10 


1 The new motive power, all scheduled for delivery within six months, will take over the duties per 
formed by 47 steam locomotives. Five of the 1,500-hp. Alco locomotives are for the Central of Pennsyl- 
vania, also the seven switchers ordered from Electro-Motive and Baldwin. 

2The thirty-seven 1,500-hp. road freight units (34 “A” and 3 “B’) will cost $5,629,667; the six 
1,100-hp. switchers $587,520, and the nine 660-hp. switchers $684,072. 

2 Delivery of some of the motive power is expected by late March, 1950, and delivery of the entire 
lot of 77 units is to be completed by the end of July, 1950. Their receipt will bring to five the number 
of divisions completely Dieselized and to 13 the number of divisions partially Dieselized. P. J. Neff, chief 
executive officer of the M. P., said the new locomotives will permit replacement of 113 steam units 
which normally would have to undergo heavy repairs in 1950 and 1951 at a cost of over $1,000,000. 
Mr. Neff estimated annual. net savings through increased use of Diesel power at $2,372,774 for the 
M. P. System. 

The — Pp nger | tive units will be used in through service on the Boston & Albany 
between Boston, Mass., Chicago and St. Louis, Mo. Deliveries are expected to begin in June and to be 
completed before the end of the year. 

Deliveries scheduled to begin in March and completed in June. ee 

© Delivery of the locomotives, which will cost about $3,500,000, is expected to begin in April. 

™The cars are to be equipped with high-speed trucks and steel wheels. Delivery will begin in May, 
with completion expected by mid-summer. 

8 Deliveries scheduled to begin in the spring and to be completed by the end of the year. 

® Cars (RDC-1) of stainless steel are to be used to establish a new service on the Boston & Albany between 
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Typical installation of 200 Ib. Hammer. 


Offer more forg- 
ing output per 
hour, at lower 
cost per piece, 
than any similar 
hammer avail- 
able. Complete- 
ly self contained 
-hammer, motor 
and compressor 
= in sizes from 


200 lbs. to 5000 


IbS. Write for Bulletin 


2000 /b. Pneumatic Forging Hammer in Prominent Steel Plant 
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Boston, Mass., Worcester and Springfield. Each of the cars, which were described in detail in an 
illustrated feature article in the October, 1949, issue, will cost $128,750. 

1° Cost, $127,800. The new car, designated the RDC-2, is the first of this model to be sold, and differs 
from the RDC-1 ordered by the New York Central System only in that a 17-ft, section of the interior is 
devoted to a baggige compartment. Delivery is scheduled for April. The W.P. will use the car to replace 
two steam trains between Sacramento, Calif., and Salt Lake City, Utah. A demonstration model of the 
car already has been operated in trial service on the W.P. 

NOTES: , 

Lehigh Valley—The Lehigh Valley will be 95 per cent Dieselized, based on revenue ton-miles, when 
deliveries of 11 Diesel-electric road and switching locomotives are completed during the first quarter of 
1950, according to C. L. Patterson, vice-president and general manager. The new motive power will 
cost over $2,300,000. Two four-unit 6,000-hp. locomotives for main-line freight service between Jersey 
City, N. J., and the Niagara frontier and on Hazelton branch ore trains and one 1,200-hp. switching unit 
will be delivered by the Electro-Motive Division of General Motors Corporation. Five 1,000-hp. switching 
locomotives will be delivered by the Baldwin Locomotive Works and three 1,500-hp. switching locomo- 
tives by the American L tive Company. 

Union Pacific—To insure operations of the Union Pacific against continued harassments and shut- 
downs in its Wyoming coal mining properties, A. E. Stoddard, president, has ordered immediate conver- 
sion of 35 to 40 more coal-burning locomotives to oil. 








torily on Bunker C oil, and has per- 
formed in temperatures as high as 110 
deg. F., and at altitudes up to 8,000 ft. 
It has worked in tunnels up to a mile 
long with no indication of difficulty. Com- 
plete operating statistics will not be as- 
sembled until some time next summer 
when later phases of the test work are 
completed. 

The locomotive has since been in the 
shops at Los Angeles, Calif.,, undergoing 
thorough inspection. G. W. Wilson, man- 
ager of G. E.’s Locomotive and Car 
Equipment Divisions, said it was hoped 
that, during what then remained of the 


winter, the unit could be placed in road 


freight service on U. P. divisions subject 
to extremely low temperatures. 


Truck Test Report 
Shows Progress 


Wirth railroad freight-claim payments due 
to rough-riding freight cars mounting to 
an indeterminate but undoubtedly high 
figure, particular interest centers in the 
first progress report on co-operative 
freight truck and snubber tests now being 
conducted by the Mechanical Division of 
the Association of American Railroads in 
conjunction with interested manufactur- 
ers of bolster-spring-snubber arrange- 
ments and special designs of high-speed 
trucks with built-in snubbers. While no 
conclusions are drawn in the progress 
report recently released, it is obvious that 
the large amount of information already 
developed has been instrumental in point- 
ing to design weaknesses which need cor- 
rection and, by the same token, to other 
constructions which produce definitely 
improved riding properties and should be 
used more extensively. 

The present co-operative research pro- 
gram.supplements A.A.R.-sponsored road 
tests in 1933 and 1939 and is well adapted 
to evaluate the effectiveness of varicus 
means of reducing vertical and lateral 


shocks in freight cars which cause dam-. 


age to lading and equipment. The pro- 
gram includes two major phases, namely: 
(1) road tests to determine comparative 
performances under identical speed, 
track and other conditions and (2) 
laboratory investigations of the service 
life expectancy of those snubbing designs 
and devices which show satisfactory re- 


sults in road tests. Detailed plans for the 
laboratory tests have not yet been fully 
developed. 

The first progress report covers 78 
round-trip comparative tests between July 
27 and November 13, 1948, including 
nine base-line runs with conventional 
A.A.R. trucks and springs; tests of seven 
designs of unit-type snubbers in combina- 
tion with 15¢-in.-travel standard coil bol- 
ster springs; four designs of package- 
type snubbers, replacing conventional all- 
coil spring groups; and eight special 
truck designs having built-in snubbing 
devices with long-travel bolster springs. 
The American Steel Foundries five-car 
service laboratory, leased by the A.A.R., 
was operated as a special test train on 
the Illinois Central between Clinton, IIL, 
and Gilman. The equipment tested was 
supplied by individual manufacturers, 
each of whom defrayed the cost of test- 
ing his own devices. 

An ingenious method of getting around 
the problem of variables, which make 
exact duplication of any two test runs 
impracticable, was adopted, the test tram 
including a “yardstick” car used as a 
basis of comparison on each run for the 
truck or device being tested under the 
“companion” car. By this arrangement 
the two cars experienced the same varia- 
tions in load, speed, track and weather 
conditions and the records for that par- 
ticular run are comparable. 

The first nine tests were conducted by 
the A.A.R. Mechanical Division Research 
Office to obtain basic information on the 
performance of the A.A.R. standard 
spring-plankless truck without snubbers. 
A.A.R. 1936 and 1915 standard truck 
springs and A.A.R. 1947 alternate stand- 
ard long-travel truck springs were used 
in the tests. Rail loads were adjusted to 
60,000 Ib. and 169,000 lb., respectively, 
and speeds kept below 65 m.p.h. 

Tests Nos. 10 through 76 were con- 
ducted on devices submitted by the va- 
rious manufacturers. The unit snubber 
tests utilized the same loads and speeds 
just mentioned. In the case of tests of 
package group snubbers and trucks with 
built-in snubbers, runs were made with 
169,000-lb. loads at speeds up to 65 m.p.h. 
and additional runs with 145,000-lb. and 
60,000-Ib. loads at speeds up to 90 m.p.h. 

The 1948 road tests, recessed on ac- 
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count of winter weather conditions, were 
resumed during the same months of 1949 
and a summary report of tests up to date 
has been prepared and will be presented, 
along with necessary supporting data and 
detailed test results, at the next annual 
meeting of the Mechanical Division. 


Friend Confirmed as 
Assistant Director 


THe Senate on January 26 confirmed 
President Truman’s appointment of 
James E. Friend for the position of as- 
sistant director of the Bureau of Loco- 
motive Inspection, Interstate Commerce 
Commission. The nomination had been 
reported favorably from the Senate com- 
mittee on interstate commerce on the pre- 
ceding day. 

Mr. Friend has been serving in the 
position since October 31, 1949, the Presi- 
dent having. given him a recess appoint- 
ment, as noted on page 765 of the De- 
cember Railway Mechanical Engineer. 


Mechanical Division 
Meets June 26-28, at Chicago 


THE annual meeting of the Mechanical 
Division, Association of American Rail- 
roads, will be held at Chicago, June 26 
to 28, inclusive, in the Congress Hotel. 


SUPPLY 
TRADE 
NOTES 


KENNAMETAL, INc.—John McVeigh has 
been appointed special development en- 
gineer to augment the Kennametal tech- 
nical research staff engaged in extending 
the application of Kentanium, a new heat- 
resistant material, particularly to gas tur- 
bines. Mr. McVeigh was previously em- 
ployed by Continental Motors Corp., De- 
troit, Mich., as project engineer in charge 
of all gas turbine developments. 


Dearsorn Cuemicat Company.—C. C. 
Rausch, assistant vice-president of the 
Dearborn Chemical Company, Chicago, 
who was formerly associated with the 
railroad field primarily, has been ap- 
pointed manager of the industrial depart- 
ment’s “No-ox-id” rust preventive sales 
in all company markets. J. G. Surcheck, 
technical adviser and engineer, has be- 
come assistant manager of “No-ox-id” 
sales in the production and maintenance 
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fields. E. M. Welch, formerly sales rep- 
resentative in Pittsburgh, Pa., has joined 
the Chicago office as manager of sales 
of water treatment and equipment. C. S. 
Silsbee has been appointed assistant man- 
ager in charge of all national accounts 
and service for both water treatment and 
“No-ox-id.” A. H. Reynolds, formerly di- 
recting chemist of the company’s labora- 
tories, has been appointed director, prod- 
uct development, and will be assisted by 
L O. Gunderson as assistant director. Dr. 
Wayne L. Denman has been named di- 
recting chemist, with headquarters at the 
main factory at Chicago. 


Thomas F. Klein has been elected vice- 
president of the railroad department and 
a director of the Dearborn Chemical Com- 
pany, Toronto, Ont. His headquarters will 
continue at the — (Que.) office. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Company.—The St. Louis, Mo., branch of 
the Minneapolis-Honeywell Regulator 
Company and its Brown Instruments di- 
vision has moved into its own new office 
building at 4354 Olive street. 


Lima-Hamitton Corporation. — Hen- 
rik Greger has been appointed Diesel- 
engine representative for the Lima- 
Hamilton Corporation in California,. with 
headquarters at San Mateo. Mr. Greger 
will handle the sale of all Hamilton Die- 
sel engines, parts, and service in that 
state, and will also represent Lima- 
Hamilton on steam engines and service 
to steam engines for both stationary and 
marine use. 

. 

E. A. Lunpy Company.—James E. Dav- 
enport, formerly vice-president, engineer- 
ing, development and research of the 


American Locomotive Company, has been - 


elected president and a director of the 
E. A. Lundy Company. 

Mr. Davenport entered railway service 
in 1909 as a special apprentice at the 
West Albany, N. Y., shops of the New 
York Central. He subsequently served as 


James E. Davenport 


enginehouse foreman, dynamometer car 
engineer, trainmaster, division superin- 
tendent, assistant to the assistant general 
manager, assistant to the executive vice- 
president and assistant chief engineer of 
motive power and rolling stock until 1940 
when he joined the American Locomotive 


Company as assistant vice-president of en- 
gineering. He was appointed vice-presi- 
dent of engineering, development and re- 
search in January, 1941. 
Sd 

AmericaAN BraKE SHoe Company.— 
The American Brake Shoe Company has 
opened a new sales office at 2620 Maury 
street, Houston, Tex. William C. George, 
formerly in the sales department of the 
Electro-Alloys division, has been ap- 


William C. George 


pointed sales engineer in that territory, 
representing Brake Shoe’s American 
Manganese Steel, Electro-Alloys and Na- 
tional Bearing divisions in the new office. 
His activities will supplement the com- 
pany’s present coverage in the railroad 
equipment field, and will center in Okla- 
homa, Texas, and Louisiana. 

Mr. George is a graduate in chemical 
engineering from Purdue University. He 
was associated with the Carnegie-Illinois 
Steel Corporation before he joined Amer- 
ican Brake Shoe in 1939. 

¢ 


Brannon Equipment Company.—E. T. 
Mulcahy and L. A. Clugh, both formerly 
with the American Arch Company, have 
joined the Brandon Equipment Company. 
Mr. Mulcahy has been assigned to west- 
ern, and Mr. Clugh to eastern territory. 

* 


Pyte-NationaL Company.—George R. 
Grove has been appointed service engi- 
neer for railroad products, Pyle-National 
Company, with contact chiefly among 
western and mid-western railroads. His 
headquarters will be at Chicago. 

Mr. Grove was formerly associated for 
many years with the Franklin Railway 
Supply Company. 

e 


Vapor Heatinc Corporation.—Leroy 
Dougall has been transferred to the 
Vapor Heating Corporation’s St. Paul 
(Minn.)-Minneapolis office, to work on 
service problems with railroads in Min- 
nesota, Iowa, Wisconsin, the Dakotas and 
Washington. Mr. Dougall, who was for- 
merly located at Chicago, has worked on 
Vapor equipment on railroads through- 
out the country. 

« 


Batpwin Locomotive Works. — The 
Baldwin Locomotive Works has opened 
a Diesel locomotive parts storeroom at 


174 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Houston, Tex., for customers in the 
States of Texas and Louisiana formerly 
served from the Baldwin storeroom at St. 
Louis, Mo. The Houston storeroom, lo- 
cated in the building which houses the 
storeroom of the Westinghouse Electric 
Corporation at 5720 Clinton drive, is 
stocked with items ranging from gaskets 
to major Diesel engine and locomotive 
components. Rail shipments are to be 
handled over the lines of the Houston 
Belt & Terminal Railway. William A. Mc- 
Knight, district manager in charge of 
the new storeroom, is located in the Sec- 
ond National Bank building, Houston 2. 
+ 

B. S. WitutaMs has resigned as execu- 
tive vice-president of E. A. Lundy, Inc. 
Mr. Williams will form a new company 
in the railroad refrigeration and air- 
conditioning field. 

2 


AmeriIcAN Wexpinc & MANUFACTURING 
Co.—M. R. Minnick, formerly manager 
of sales of the American Welding & 
Manufacturing Co., has been appointed 
general manager of sales, with responsi- 
bility for all activities and functions of 
the sales department. In addition, he will 
have personal supervision of the com- 
pany’s railway equipment division. 

«€ 

PeERLEss EquipMENT Company.—Vil- 
liam E. Gray, whose election as first vice- 
president of the Peerless Equipment 
Company was announced in the February 
issue, is a graduate of Purdue University 
(1923), where he subsequently served 


William E. Gray 


as an instructor in mechanical engineer- 
ing. When the draftgear testing labora- 
tory of the Association of American Rail- 
roads was opened at Purdue in 1927, he 
was placed in charge. He retained this 
position until his appointment in 1943 
as vice-president of Peerless in charge of 
engineering. 
So 

GeneraL Motors Dieser Limrrep.—T. 
N. Snyder and R. W. Sherk have been 
appointed general service manager and 
general parts manager, respectively, for 
General Motors Diesel Limited, London, 
Ont. Mr. Snyder, formerly district engi- 
neer of the Electro-Motive Division of 
General Motors Corporation at Detroit, 
Mich., will maintain headquarters at 
Montreal, Que., and Mr. Sherk, formerly 
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All parts 
completely 


accessible 


it’s easier 


Hyatt Roller Bearing Journal Boxes are 
designed to make your maintenance job 
easier. They are constructed so that you 
can remove them from car journals by 
hand. Once removed, they can be easily 
inspected and immediately reapplied to 
spare axle sets equipped with Hyatt 
Roller Bearing inner races. 

When more complete cleaning or in- 
spection is desired Hyatt Journal Boxes 
and Bearings can be quickly and com- 


pletely dismantled right down to the 


with HYATTS 


individual rollers—no cumbersome spe- 


cial tools are necessary. 


For regular preventative maintenance 
or complete overhaul, It’s Easier With 
Hyatts. There are no blind spots, all parts 


are readily accessible. 


To see for yourself why Hyatts are 
easier to maintain, write for our Pas- 
senger Car Maintenance Film Booklet, 
Hyatt Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARING JOURNAL BOXES 
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BEATTY 400-ton Vertical Bulldozer and No. 32 Multiple Punch 
in operation at the C. & O. Car Shop; -Russell, Kentucky. 
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BEATTY No. 11 Heavy Duty Punch and Spacing Table speed 
up work at the C. & O. Car Shop, Russell, Kenfucky. 


Write for detailed infor- 


mation on BEATTY railroad 
shop equipment — punches, 
presses, spacing tables, bull- 
dozers, shears. 
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parts merchandising manager at Elec 
Motive, will make his headquarters j; 
London, Ont., where the company j 
building a new plant, scheduled for co 
pletion in mid-summer of this year. 
7 

WEsTINGHOUSE AiR Brake Company, 
C. H. Beck, vice-president of the Westin 
house Air Brake Company, has retired 
after more than 44 years of service 
the company. Mr. Beck is a graduate gf 
Pennsylvania State College where he m 
ceived a bachelor of science degree 
1905 and a mechanical engineering de 
gree several years later. He joined Wes. 
inghouse Air Brake in June, 1905, as all 


C. H. Beck 


special apprentice and served in various 
shop and field assignments with the for 
mer Westinghouse Traction Brake Com 
pany and the former Safety Car Devices 
Company until he was appointed assistant 
eastern manager of Westinghouse Air 
Brake in 1920, with headquarters at New 
York. In 1932 he was appointed eastem 
manager; in 1938, general sales manager 
at Wilmerding, Pa., and in 1947 vice 
president. 


. 


American Locomotive Company.— 
Robert B. McColl, who has resigned 2 
president, a director and a member @ 
the executive committee of the American 
Locomotive Company, as noted ia the 
February issue, was born in Kilmarnock, 
Scotland, on January 1, 1882, and was 
educated at the Science and Art College 
of the Kilmarnock Academy. After set 
ing a special apprenticeship in various 
departments on the Glasgow & South 
western he joined Robert Stephenson and 
Sons, of Darlington, England, as a drafts 
man. From 1915 until 1917 Mr. McColl 
was with the Montreal Locomotive Works, 
at Montreal, Que., becoming, successively, 
assistant superintendent, superintendent 
of works and works manager. In 1917 be 
returned to England as manager of the 
munitions department of the Eddystone 
Munition Company. When World War! 
ended he became general manager of the 
Armstrong Whitworth Company in Eng 
land. In January, 1922, Mr. McColl joined 
American Locomotive in New York 
in June of the same year he was & 
pointed assistant manager of 
Schenectady, N. Y., plant. Early in 19 
he was made manager of the plant 
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Only 0.002 inch cylinder wear in 14 million miles! 
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15,720 MILES WITHOUT REPLACEMENT of a single part 
as the record for all 48-cylinder assemblies in a 
"alifornia Zephyr" diesel locomotive when this one 
as pulled for inspection. Lubricated with spe- 
cially compounded RPM DELO Oil R. R., the engines 
stay in continuous service a full million miles with- "THE CALIFORNIA ZEPHYR," new streamliner with Vista- 
ut time off for overhaul! : Dome cars, runs daily both ways across the continent. 
Only 3 diesel locomotives keep it on schedule be- 
tween San Francisco and Salt Lake. 








How RPM DELO Oil R. R. prevents 
wear, corrosion, oxidation 





0 RINS TROUBLE or lacquer deposit problems have been 
fncountered in this long service, as this unretouched 
photo of the piston indicates. The cylinder "miked" 
nly 0.002 inch taper and 0.005 inch out of round. 





A. Special additive provides metal-adhesion 
qualities . . . keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxident resists deterioration of oil 
and formation of lacquer .. . prevents 
ring -sticking. Detergent keeps parts 
clean... helps prevent scuffing of cyl- 
inder walls. 


C. Special compounds stop corrosion of any 
bushing or bearing metals and foaming in 
crankcase, 


RISTPIN BUSHING IN PERFECT CONDI- 
; ON! Measurement proved the bush- 
7 he Hing was still "standard" after the 
re than % million miles of serv- 
























a ce! RPM DELO 011 R. R. will not cor- 
the ode Silver bushings. All parts were FOR MORE INFORMATION about this or other petro- 


but back in service. 











. Eng: leum products, or the name of your nearest distrib- 
joined utor, write or call any of the companies listed below. 
k and Trademark “RPM DEI.O" Reg. U. S. Pat. Off. 

as oP — 

Aleo’s ANDARD OIL COMPANY OF CALIFORNIA @ San Francisco STANDARD OIL COMPANY OF TEXAS e El Paso, Texas 

n 1935 THE LIFORNIA OIL COMPANY e Barber, N.J., Chicago, New Orleans THE CALIFORNIA COMPANY ® Denver, Colorado 


nt and #: 
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oil resistance 


chemical resistance 


NEW IRVINGTON *1100 
GLEAR INSULATING 


Specifications: 


Dry Dielectric .... 2000 VPM 
Moisture Resistance ....Good 
Oil Resistance 
Acid Resistance ... 
Alkali Resistance 
Heat Resistance Very Good 
Penetration Excellent 
Baume....25° @ 30 deg. C. 
Sp. Gr...0.903 @ 30 deg. C. 
Sp. Gr. for use......Optional 4 
Solvent..V. M. & P. Naphtha 


Excellent 


P | 
IRVINGTO 
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VARNISH 


Now—just one varnish is all you need for 


practically all windings. And just one coating 
normally is enough, when it’s a coating of 
Clear Irvington #1100. 

This new insulating varnish penetrates to 
the deepest coil layers, adhering firmly to the 
wires, and bonding all into a solid mass. The 
coating produced is tough, oil-proof and last- 
ing. An internal-curing varnish, it hardens 
clear through after quick baking. The solvent 
used—V. M. & P. naphtha—will not attack 
magnet wire coatings. Both shelf stability and 
dip tank stability are good. 

Irvington #1100 is the latest product of 
Irvington laboratories. It was developed after 
extensive research to provide a single var- 
nish for use on all windings except those 
operating at highest peripheral speeds. . 
a top-quality varnish at a moderate price. 

Standardize on Irvington #1100 and 
you'll cut your varnish inventory and 
costs. Samples on request. 


VARNISH & mee eaTOR co. 


Irvington 1]. New Jers 
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in 1931 was named president and a dj. 
rector of the McIntosh & Seymour Corp, 
a division of American Locomotive y 
Auburn, N. Y. In 1936 he was placed ip 
charge of Alco’s oil refinery equipmen 
business. Four years later he was name 


R. B. McColl 


vice-president in charge of manufactur. 
ing, and in September, 1945, became ex. 
ecutive vice-president. Three months later 
he became president. 

D. W. Fraser, who succeeds Mr. McCull 
as president, also preceded him in that 
office. His previous tenure as president 
extended from March 1, 1940, to De 
cember 27, 1945. He was born in Picto 
county, Nova Scotia, on June 2, 1875, 
and entered the locomotive business a 
an apprentice with the Rhode Island lo 


D. W. Fraser 


comotive Works, Providence, R. I. h 
1904 he was transferred to Montreal Le 
comotive, of which he subsequently be 
came managing director. He was elected 
vice-president in charge of manufactu: 
ing for American Locomotive in 1920, and 
a director in 1924, retaining the forme 
position until his election to the pres 
dency. 
* 

Union Aspestos & Russer Co.—A. fj 
O’Connor has been appointed sales ma! 
ager, “Equipco” hand brake departme? 
Union Asbestos & Rubber Co., in charg’ 
of sales and engineering, with headqu® 
ters at 332 South Michigan avenue, {ti 
cago. The following have been appointe 


- 
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(rer tie Log suns cost 


ALLoy stEet® 


It’s true! From Diesel crankshafts to wheel 
bearings, over the long run and in the long 
run, Republic Alloy Steels actually cost 
less than less-expensive carbon steels. 


The reason? Extra strength ... extra 
toughness . . . more uniform response to 
heat treatment... harder working surfaces 
+ + + greater resistance to fatigue, impact 
and extreme temperatures. All are qualities 
which enable alloy steels to withstand the 
strains and wear encountered in high-speed 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division ¢ Massillon, Ohio 

GENERAL OFFICES @ CLEVELAND 1, OHIO 

Dept.: Chrysler Building, New York 17, N. Y. 


freight and passenger service, with less 
danger of costly breakdowns. 


Republic offers you a 3-Dimensional Metal- 
lurgical Service. Veteran field metallurgists 
—working closely with laboratory and mill 
metallurgical staffs—are ready to give you 
prompt, helpful assistance in properly 
applying these cost-cutting steels to your 
own specific requirements. 


Write, wire or phone TODAY. 


Other Republic Products include Stainless, High Strength and Carbon Steels—Sheets—Plates—Pipe—Bolts, Nuts and Rivets—Boiler Tubes 
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PUSH-BUTTON CLEANING 


How to clean 40 Diesel Air 


Filters in 5 minutes’.... 


and not just surface-cleaned — but com- 
pletely through, and from corner to corner! 


You can clean up to 40 diesel engine air filters, with 
minimum labor, in 5 minutes when you use the Magnus 
Air Filter Cleaning Method. 


Work Going Work Going 
Up Down 
—e— =e 
Liquid Liquid 
Forced Forced 
Down Up 
Through Through 
Filter Filter 


CROSS-SECTION OF MAGNUS AJA-DIP 
ILLUSTRATING MECHANICAL AGITATION 


Here’s How: The filters, loaded in baskets, are placed on the 
agitating platform in a Magnus Aja-Dip Cleaning Machine con- 
taining fast-acting Magnus cleaning solution. 

By a simple push on the starting button, the filters are auto- 
matically and mechanically raised and lowered in the cleaning 
solution 54 times a minute. The up and down reversing motion of 
the filters forces the cleaning solution through the filters during 
the stroke of each motion. 

Even the innermost sections of the filter element are stripped 
of all adhering dust and dirt particles. In fact, the cleaning action 
is very much like that in a home laundry where the clothes are 
swished back and forth in the washing solution. One man can 
handle the filter cleaning job and still have plenty of time for 
other work. 

Additional labor savings are made when subsequent rinsing, 
oiling and drying operations are performed in Magnus Filter Con- 
ditioning Equipment. 

To improve your filter cleaning, save labor and time— 
ask Magnus to recommend the set-up for your production. 


*40 small filters 9” x 22” 
x 24%" or 20 large filters 
20” x 20” x 2%," 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, N. J. 


in Canada—Magnus Chemicols, Lid. 
4040 Rue Masson, Montreal 36, Que. 


Macnus CLEANERS 
CLEANING EQUIPMENT 


a! cities 
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A. F. O'Connor 


district sales managers, railroad sales: 
P. R. Lochner, New York; O. J. Rudolph, 
Chicago; and R. M. Covert, Chicago. 
Mr. Lochner was associated with the 
National Cylinder Gas Company prior to 


P. R. Lochner 


joining Union Asbestos. For the past 10 
years he has served as railroad sales 
representative in the New York office of 
Union Asbestos, and will continue to 
contact eastern railroads out of that 
office. 

Mr. Rudolph attended school in Chi- 


0. J. Rudolph 


cago and began his career as a shop 
foreman with the Locomotive Lubricate! 
Company. Subsequently he became a 
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easy HANDLING 


Up to 2” capacity in cast 
iron! 


Easy handling as a 
smaller sensitive drill! 


Built for years of pun- 
ishment! 


1.312” spindle! 5.5” 
column! 


Setup adjustments easily 
made! 


Sensitive or power feed, 
round column or pedes- 


tal types! 
WRITE FOR 
BULLETIN 2989-F 
and see how these big, accurate 


drills can cut maintenance costs 
in your shop! 








BUFFALO FORGE COMPANY 


174 MORTIMER ST. BUFFALO, N 


Blower & Forge Co. ltd 
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ciated with the U. S. Metallic Packin.f. 
Company as a sales and service enginee 
In 1927 he joined Union Asbestos 
service engineer. His district comprise; 
the Chicago area and the Southwest. 
Mr. Covert worked in the shops of th fy 
Chicago Great Western at Oelwein, lowg 
during vacations from high school and! 
from the University of Iowa. He started 





R. M. Covert 


with Union Asbestos in 1935 as a ma 
terial inspector. Later he went into sal 
and service work, and for the past 1! 
years has represented the company byf Stril 
contacting car builders and railroads inj shov 
and to the northwest of Chicago. 

Mr. O’Connor was born in Providence, 
R. I. He started his career in the rail 
way supply business in 1912 with the 
Haskell & Barker Car Co., Michigan City, 
Ind., serving in the firm’s mechanical d 
partment. He joined the Union Railwayy 
Equipment Company at Chicago in 1915)@ 
as vice-president and in 1931 became as- 
sociated with Union Asbestos in sales, 
new development work and patent work. 
He holds some 70 patents and is a reggt 
istered patent agent. 2 


# E 


Simmons-BoarDMAN PusLIsSHING COR 
PORATION.—J. S. Crane, vice-president 
and secretary of the Simmons-Boardmat 
Publishing Corporation, has been Cent 
signed to manage advertising sales forg°oP 
the company’s transportation publics 
tions, including Railway Mechanical ad 
Electrical Engineer, Railway Age, 1 
way Engineering and Maintenance, @ 
Railway Signaling and Communicati 
succeeding S. Wayne Hickey, who 
been granted a leave of absence. # 
Crane, heretofore in charge of advert* y 
ing sales in the Eastern district for aR 
other Simmons-Boardman _ publicatiol 
American Builder, has also been @ 
supervision of research and promotiom 
all the company’s publications. J. 
Thompson, vice-president in charge ® 
advertising sales, transportation pap@ 
in the Western district, has been 
pointed assistant manager, advertis 
sales, transportation papers, reporting 
Mr. Crane. He will, for the time bem 
retain his present assignmen! ™ 
Western district in addition to his » 
duties. Messrs. Crane and Thompson 
continue to maintain their headquatte 
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‘lame cut... and arc welded gondolas 


ses" 


“| simplify design— 


an . . . . o 
Streamlined design, weight-saving and increased ca- 


educe deadweight pacity, are probably the most important features in 


all-welded cars. This design simplicity permits the 





elimination of lap joints — corrosion areas are removed 
and unloading problems are reduced to the minimum. 


Further, the arc welded fabrication of gondola sec- 
tions and parts permits the purchase of steel shapes to 
the most economical mill tolerance. 


For more information about the use of the oxyacety- 
lene flame and electric arc to machine cut and weld 
new cars, write your nearest Airco Office. 
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Completed car after painting and inspection — ready for service. 


S for Oxygen, Acetylene and Other Gases. . . Calcium Carbide . .. Gas Cutting Machines . . . Gas Welding Apparatus and Supplies. . . Arc Welders, Electrodes and Accessorie? 
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COMING 


" RAILROAD 
CATALOG 


Solderler 


@ SOLDERLESS TERMINALS 
@ CONNECTORS 

@ SIMPLIFIED WIRING 

@ CORROSION PROOFING 
@ TOOLING 

@ TESTING 





All designed especially for 
railroad use in motive power, 
rolling stock, trolley, signal, and 
communication wiring. 


AMP Trade Mork Registered U.S. Patent Office 


RAILROAD Division 


AIRCRAFT-MARINE PRODUCTS INC. 


1314 NORTH FOURTH STREET, HARRISBURG, PA. 

















APPLIED TO THE END OF A WIRE” 


“PRECISION ENGINEERING /¢ 
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‘elected a vice-president 





at New York and Chicago, respective] 
Mr. Crane was born at Decatur, G 
on September 4, 1895, and educated 
Tech high school, Atlanta, Ga., and 
Georgia Institute of Technology, whe 


he majored in mechanical engineering 
Upon leaving Georgia Tech, he enteref 


the United States Army in June, 19] 


serving until January, 1919. From Qg 


tober, 1920, to June, 1924, he was cop 
nected with the supply catalog divisic 
of R. R. Donnelly & Sons at Chicago 
from 1925 to 1927 with the McGraw-Hj 
Publishing Company; and from 1927 
1930 with Domestic Engineering, a trad 
publication in the plumbing and _ hea 
ing fields. He joined Simmons-Boardm 
at Chicago on November 21, 1931, 
for the next seven years was engaged j 
circulation, promotion and sales work fg 
the American Builder, Simmons-Board 
man building magazine. In Decembe 
1938, he was transferred to New York 
eastern sales manager of American Build 
er, which position he held until assumi 
his present assignment. Mr. Crane 


J. S. Crane 


of Sim 
Boardman on February 9, 1942; a dire 
tor on February 13, 1945, and sec 
on August 18, 1948. In addition to m 
aging advertising sales for Railway ® 
chanical and Electrical Engineer, ha 
way Age, Railway Engineering and Mai 
tenance, and Railway Signaling and ! 
munications, Mr. Crane will supervi 
research and promotion on all the 
pany’s publications. 

Mr. Thompson was born on July 
1900, and educated at the University 
Toronto. Immediately upon leaving ° 
lege in 1918 he became assistant finan 
editor of the Toronto Globe, with h 
quarters at Toronto, Ont., and from 9 
to 1923 was a junior account exectl 
in the advertising agency of A. M 
Ltd., at Toronto. The following yea 
became advertising manager of Cons 
dated Press, at Toronto. In 1925 ' 
Thompson went with the Maclean-Hut 
Publishing Corporation and for 13 y# 
was manager of its Chicago office. Dut 
the next three years he was adverts! 
manager of Maclean’s magazine, ¥ 
headquarters at Toronto. In 1940 he 
turned to Chicago as vice-president 
treasurer of the corporation, ™ 
charge of the publishing activities 
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Eliminate CHATTER MARKS on Valve Faces 


with Black & Decker No. 6 Universal Valve and Tool Grinder ! 


Union Pacific Railroad 
Saves time and mon- 
ey with Black & 
Decker No. 6 Univer- 
sal Valve and Tool 
Grinder. Speedy, ac- 
curate machine turns 
out perfectly finished 
Diesel valves in less 
time ... does away 
with costly regrind- 
ing or scrapping of 
valves. 


Railroad grinds Diesel Valves to mirror- 

smooth finish at close tolerances... cuts 

valve refacing costs to a minimum... with 

speedy, accurate Black & Decker Valve 
and Tool Grinder 


HECK THESE TIME-SAVING This versatile Black & Decker machine is precision-built to handle 
(K & DECKER Exclusive Features!|| 2"Y valve grinding operation in your shop . . . from the smallest 
ip ce ee gasoline engine valve to the largest Diesel valve . . . with a speed 
Be Machine refaces valves of any angle from 0° and accuracy you’ve never experienced before! You get a mirror- 
—— ee smooth finish every time . . . with no chatter marks . . . no time- 
ON consuming regrinding . . . no costly scrapping! And you can quickly 
i wests-hend uptadle, inourihe extremely emooth convert your B&D Valve and Tool Grinder to perform many 
Windle operation and mirror-finish valve faces. machine shop tool grinding operations, too! Let your nearby B&D 
intel at eaitts hand One Ins eee Distributor demonstrate the Black & Decker No. 6 Universal Valve 
tte closing and opening of valve-stem collets. and Tool Grinder’s many advantages. . . show you how it will easily 
Separate Universal Motor drives work head: pay for itself out of savings! Call him today . . . or write for de- 
a speed accommodates large and small size tailed booklet to: The Black & Decker Mfg. Co., 665 Pennsylvania 
heads; automatic motor switch controlled by 


Ble travel. Ave., Towson 4, Maryland. 


travel. Wheel-head feed-screw calibrated 


§ Hhousandths for close tolerance grinding. 
Separcte Constant Speed Motor (3{ HP) as- 
Sites abundant power for wheel-head spindle — 
drives 6”grinding wheel for refacing and cup wheel 
for valve stem, rocker arm and tappet grinding. 


Handy Valve Trays at operating height. Roomy 


ibinet has three shelves for storage of collets, TOOLS 
Wrenches, Sahaalamente, ather hand ot alestele tecke PORTABLE ELECTR 4 Cc 
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-Ground Feed-Screws on both work and 
head tables are bearing mounted for fast, LEADING DISTRIBUTORS |} => EVERYWHERE SELL 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It’s the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface preparation. For 25 years —on major rail- 
roads—RUST-OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, one 
stock, tanks, metal buildings, metal equipment an 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
mance costs indoors and out. RUST-OLEUM’S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get the facts! ... arg I complete data and 
recommended applications. Tell us your rust problems. 








RUST-OLEUM CORPORATION 


2592 Oakton Street Evanston, Illinois 
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ite business journals (Inland Printey 
Chemical Industries, Rock Products) ; 
the United States. He relinquished they 
positions to join the staff of Simmon 
Boardman as district manager of adver 


e t 
J. R. Thompson 


tising sales, transportation papers. I 
June, 1949, he was named vice-preside 
advertising sales, transportation pape 
also business manager of Railway Eng 
neering and Maintenance. 


NATIONAL ALUMINATE CORPORATION 
T. D. Sedwick has been appointed 
ager of the new specialties department 
National Aluminate Corporation, Chie 
Before joining the firm on February] 
Mr. Sedwick was engineer of tests on 
Rock Island. As head of the specialtie 
department, he will be primarily ¢ 


T. D. Sedwick 


cerned with market research, testing ; 
development work on new products 
the company expects to produce for 
road and industrial users. He will be 
sisted by F. M. Caughan, formerly Nal 
service representative assigned to ! 
Pennsylvania at Fort Wayne, Ind. 
Mr. Sedwick received both B.Al@ 
B.S. degrees from the University ob! 
kansas. In January, 1903, shortly 
graduation, he entered Rock Island 
ice, holding various positions, incii@ 
inspector of metals, chemist and @ 
chemist: In 1916 he was appointed en# 
neer of tests. Mr. Sedwick has served ¢ 
many committees of the Association ' 
American Railroads, chiefly the Com™ 
tee on Specifications for Materials, ' 
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Slow machines increase production costs. Rock- 
ford Shaper-Planers save time and therefore 


money. Here are a few of the reasons why 


FAST SET-UP adjustments for cutting speed, 
feed, cutting stroke length and related machine 
movements are made quickly with levers or 
hand wheels 

HIGH SPEED CUTTING cutting stroke speeds 
available to meet the maximum made possible 
by any metal or modern tool. However, equally 
important, is the fact that cutting stroke speeds 
and feeds are infinitely adjustable, to take ad- 
vantage of the maximum possible for each 


particular combination of work, metal, and tool. 


4 

c 
A 
v 
R 
r 


RAPID REVERSAL return stroke pressure in 
the Hy-Draulic drive cylinder is operative the 


instant control dogs reverse the hydraulic valve 
HIGH SPEED RETURN return stroke speed 


reached instantly after reversal. Speeds may 


be set independent of cutting stroke 


EASY MAINTENANCE . .. pressure lubrication 
is inherent throughout the whole hydraulic sys- 
tem. Since the Hy-Draulic drive system consists 


If you want to reduce machining costs in planer work, here’s the 
machine that can do it. Rockford Hy-Draulic Shaper-Planers are 
designed for the smaller planer jobs, that are impractical for 
larger planers from the standpoint of hourly machine cost. With 
a Rockford Shaper-Planer you can machine small-part planer 
work at low cost ...and can keep your larger planers free for the 
work that really fits their capacity. Shaper-Planers provide the 
same accuracy as larger machines at speeds equal to that of a 
shaper. A secondary advantage results from the fact that many 
jobs that might be an overload for a shaper, can be handled 
economically on the Shaper-Planer ...saving your shapers from 
excessive wear and eliminating inaccuracies caused by ram deflec- 
tion. Rockford Shaper-Planers are available in both Openside 
and Double-Housing designs. A Rockford Hy-Draulic Shaper- 
Planer may well be a machine you need right now. Let us give 
you all the facts. Write for Bulletin 445. 


of only a few basic parts, there is little chance 
of wear. All parts of the Shaper-Planer are 
readily accessible. 


ROCKFORD MACHINE TOOL CO. 
ROCKFORD °* ILLINOIS 


pany Rockford Hy-Draulic Shaper-Planers in- , : : 
yer stalled at the Chicago plant of the Arm- 7 SHAPERS > PLANERS - SLOTTERS 
ciation ican til. Dlaeoe, SHAPER-PLANERS 


i Rey US Pa OF 
terials, ; : 
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Steel Tape Like The Ranger’ 
. . » Exclusive Chrome-Clad 
Satin Finish Enables You To 
See Right— 
Be Right! 

iy 





EASY TO READ MARKINGS 
THAT ARE DURABLE 


It’s exclusive with Lufkin... 

the Chrome-Clad satin finish 

that banishes disturbing glare 
... assures accurate measuring under 
all light conditions! Black markings 
stand out razor-sharp against the 
chrome white background . . . makes 
it easy to See Right—Be Right! 


Lufkin “RANGER” Features: 


1—Chrome-Clad line... 
chip, crack, or peel. 


will not 


2—Detachable sturdy \4-in. line re- 
sists wear, Corrosion. 


3—Permanent easy-to-read black 
markings . . . available in feet, 
inches and eighths; or feet, 10ths 
and 100ths. 


4-—“Instantaneous Reading’’—zero 
falls at end of line. Accurate! 


§—Genuine leather case—rust resist- 
ant steel liner. 


6—With two improved pattern de- 
tachable finger rings. 


7—Superior roller throat, folding 
flush handle opened by push-pin. 


DIAGRAMMATIC CROSS-SECTION VIEW 


1. Hardened 
Steel Tape. 5 
2. —— aS a 
ont ting. aad y 

3. Multiple 3 AWA] gq gy/ 
CoatsofElec- | 

troplating. 4. 1234 

Hard, Smooth, Non-Glare Chrome-Plating. 5. Black 
Markings Bonded ‘to Steel, Sunk below Surface. 





Get a LUFKIN “RANGER” . . . a “better 
buy” in every way, and get measuring 
satisfaction for years to come. See It— 
Buy It ... at your nearest LUFKIN Dealer. 


Say [UF KIN 


TAPES © RULES + PRECISION TOOLS 
THE LUFKIN RULE CO. 
SAGINAW, MICH. « NEWYORKCITY ¢ BARRIE, ONT. 
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which he was chairman for nearly 15 
years: the Committee on Lightweight 
Trucks and the Committee on Axle an 

Crank Pin Research. In 1948 he received 
from the American Society of Metals a 
distinguished service award in recognition 
of his work in connection with develop- 
ment of alloy steels for railway service. 


Hunt-SpiLter MANUFACTURING CorpPo- 
RATION.—R. G. Fredette, formerly with 
the Raytheon Manufacturing Corporation, 
has been appointed production manager 
for the Hunt-Spiller Manufacturing Cor- 
poration, Boston, Mass. 


Obituary 


Avan E. Asucrart, Sr., who retired in 
1946 as a vice-president of Fairbanks, 
Morse & Co., Chicago, died at his home 
in that city on January 23. 


Freperic A. Scuarr, chairman of Com- 
bustion Engineering - Superheater, Inc., 
died on February 7 after a long illness. 


Sioney Bruce Cooper, transportation 
engineer for the Westinghouse Electric 
Corporation, died on January 20. 

> 

Ropert A. Carse, senior design engi- 
neer at the Berwick, Pa., plant of the 
American Car & Foundry Co., died on 
January 16. 

* 

Frep P. Forss, formerly chief engineer 
of the Independent Pneumatic Tool Com- 
pany, Aurora, Ill., died on January 4. 


PERSONAL 
MENTION 


E. P. GANGEWERE, assistant general 
manager of the Reading, has ~ been 
elected assistant vice-president, opera. 
tion and maintenance. It was incorrectly 
stated in the February issue, page 121, 
that Mr. Gangewere had been elected 
vice-president. 


F. C. WenK, superintendent air brakes, 
system, of the Atlantic Coast Line, has 
been appointed general mechanical in- 
structor at Wilmington, N. C. 


Dr. Wittram M. Barr, research and 
standards consultant of the Union Pacific 
at Omaha, Neb., has retired. Dr. Barr 
has been prominent in the improvement 
of water supplies for locomotives and 
the development of alloy-steel forgings 
for railroad service, including work on 
high-speed lightweight trains. He was 
born at West Union, Iowa, August 26, 
1878, and obtained his B. S. degree from 
the University of Iowa, an M. A. degree 
from Grinnell College, and his Ph. D. 
degree from the University of Pennsyl- 
vania. From 1902 to 1905 he was in 
structor in chemistry at Grinnell and 
chemist for the Water Resources Branch, 
United States Geological Survey. He was 
subsequently an assistant instructor and 





For the Manufacture of Railroad Cars... 


CONTINUOUS PLATE HEATING FURNACES 


Proven 
Production 


Records 


in 
Railroad 


Shops 


Plates for large pressings used in freight cor 
construction are heated on a continuous chain 
conveyor to feed forming press. Duplicates 
results, speeds production and lowers costs. 


Oil fired with JOHNSTON. ‘Reverse . Blast’’ 
Proportioni Burner—2 zone automatic con- 
trol—variable speed conveyor drive with 


Automatic chain take up—these are tested 
engineering features available in Johnston 
Furnaces. Manufactured in standard 8’-6” wide 
x 20’-0” long and 10’-0” wide x 19’-0” = 
sizes. Other sizes to suit shop conditions 0 
standard procedures. 


Further information furnished upon request. 


Over Thirty Years Experience In Furnace Design & Manufacture 


THE 
. JI = MANUFACTURING C 
PER i ; MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMEN 
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Low first cost makes today’s im- 
proved chilled car wheel a real: bar- 
gain. But take a look at the bonus that 
goes with it—fast delivery of chilled 
car wheels from a nearby AMCCW 
plant. This means that you can hold 


TACOMA, WASH. 

ST. PAUL, MINN. 
DETROIT, MICH. 
CHICAGO, ILL. 

SALT LAKE CITY, U. 
COUNCIL BLUFFS, IOWA 
DENVER, COL. 

LOS ANGELES, CALIF. 
HAMMOND, IND. 
KANSAS CITY, KAN. 
ST. LOUIS, MO. 
CINCINNATI, 0, 


\A/ 


your stock of car wheels to a sensible, 
economical minimum.When you look 
at the AMCCW plant locations be- 
low, you will see how delivery of 
freight car wheels over foreign lines 
can be reduced or even eliminated. 


ROCHESTER, N.Y. 
BUFFALO, WN. Y. 
BOSTON, MASS. 


BERWICK, PA. 
PITTSBURGH, PA. 
TOLEDO, 0. 
PORTSMOUTH, VA. 
HUNTINGTON, W. ¥. 
BIRMINGHAM, ALA. 
MARSHALL, TEX. 
HOUSTON, TEX. 








nO ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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graduate student in chemistry at the Uni- 
versity of Pennsylvania. He returned to 
the Geological Survey as a chemist in 
1906, and in 1907 became a manufactur- 
ing chemist for Mallinckrodt Chemical 
Works at St. Louis, Mo. A Harrison Fel- 
low in chemistry at the University of 
Pennsylvania in 1907 and 1908, Dr. Barr 
later served, successively, as research 
chemist, Mallinckrodt Chemical Works; 
associate professor of metallurgy and 
engineering and of chemistry, Iowa State 
College, Ames, Iowa, and superintendent, 
Andrews Chemical Works, Davenport, 
Iowa. He rejoined Mallinckrodt in 1912 
in manufacturing research, becoming 


manager, Eastern works, in 1913. In 
May, 1916, he entered U. P. service as 
a consulting chemist and subsequently 
served as chief chemist and metallurgical 
engineer. He was appointed research and 
standards consultant in 1944. For nearly 
30 years, Dr. Barr has represented the 
U. P. in the American Society for Test- 
ing Materials, and has served as presi- 
dent, vice-president and executive com- 
mittee member of the society. 


H. G. Pike, research engineer of the 
Pittsburgh & Lake Erie at Pittsburgh, 
Pa., has been appointed superintendent 
of equipment, with jurisdiction over the 








The ky eo 
‘More Profitable 
Diesel Operation 


locomotive and car departments. Mr. 
Pike, a native of Willoughby, Ohio, at- 
tended Ohio State University and Car- 
negie Institute of Technology. He joined 
the P.&L.E. in 1941 as engineering drafts- 
man, became research assistant in 1946, 
and research engineer in 1949. 


J. H. Heron, whose appointment as 
superintendent of motive power of the 
Great Northern at St. Paul, Minn., was 
reported in the February issue, joined 
the G. N. as a draftsman at St. Paul in 
1936, and two years later became fuel su- 
pervisor at Spokane. He was appointed 
shop superintendent at Great Falls, 


Fk 


J. H. Heron 


Mont., in 1941. During World War II 
Mr. Heron served with the Military Rail- 
way Service, subsequently returning to 
the G. N. In 1945 he was appointed as- 
sistant to the general superintendent of 
motive power. 


J. M. Trissat, superintendent of com- 
munication and electrical engineer of the 
Illinois Central at Chicago, has been ap- 
pointed assistant chief engineer. Mr. 


Diesel road power is the most valuable single piece of equipment 
a railroad operates. Make sure it carries its weight. DIESEL- 
OMETER PRODUCTS, Valve Pilot’s Diesel Operation Record- 
ers—protect and enhance your substantial Diesel investment. 
These proved instruments permanently chart operating data on 
speeds, throttle, reverse and transition levers, dynamic braking 
levers, automatic train signal forestalling, etc., in any combina- 
tion of recordings. 


For recording speeds only, Valve Pilot’s Diesel Speed Recorders 
have achieved a notable reputation for accuracy and dependa- 
bility. in all sections of the country. They roll up huge mileage 
totals in uninterrupted service. Write for complete information. 


VAtre Pitot (orPeRATION 
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J. M. Trissal 


Trissal was born in Chicago on Decem- 
ber 30, 1903, and received his bachelor’s 
degree in electrical engineering from the 
University of Illinois in 1925. In 1940 he 
obtained the professional degree of clec- 
trical engineer. His career with the |. C. 
began in 1924 as a draftsman in the sig- 
nal department, while he was still attend- 
ing the university. In 1926 he was trans 
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HEARD THE LATEST ABOUT 
“FLEETWELD 5”? 


The world’s favorite 
electrode is back 
in the limelight again! 


Have you used ‘‘Fleetweld 5” 
lately? ... or talked to any of the 
thousands of welders who are 
using this 21-year-old world’s 
leading electrode? 


Do so and you'll discover: 


This star performer is still tops 
for bead shape, lack of slag inter- 
ference and penetration... the 
qualities that have made it the 


GET 
THE FACTS 


leader for these many years in 
class E-6010 welding. 


But the stellar attraction today 
is a plus value... its 


New smoothness of operation 


“Fleetweld 5” now has a smooth- 3 


er, more unidirectional arc. For 
every inch of rod, the arc is con- 
fined, directed right into the joint. 
Burn-off is uniform at all times. 
The arc is easier to handle at all 
currents and in all positions. 
Hence, it is easier to get smooth, 


Send for free Lincoln Welding for Mild Steel. Write 


THE LINCOLN ELECTRIC COMPANY 
Dept. 381, Cleveland 1, Ohio 


Sales Offices and Field Service:Shops in All Principal Cities 
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uniform beads . . . every inch of 
the way. This uniformity gives 


improved weld metal too! 


These new advantages for the 
veteran of the shielded arc proc- 
ess have been made possible by 
Lincoln’s development of a new 
“uniformity control” in manu- 
facturing. 


Users everywhere are enthusias- 
tic about every inch, every rod, every 
shipment of “Fleetweld 5”. Try it 
and see how it gives you the answer 
to every problem in E-6010 welding! 
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ferred to the electrical section of the Chi- 
cago terminal improvement department, 
then engaged on electrification of Chi- 
cago suburban service. He was appointed 
assistant engineer in that department in 
1928; assistant electrical engineer, fixed 
property, in 1930; to electrical engineer, 
fixed property, 1931, and superintendent 
of communication and electrical engineer 
in October, 1945. ; 


Harry Courtney, assistant superin- 
tendent of motive power of the Pittsburgh 
& Lake Erie at McKees Rocks, Pa., has 
been appointed assistant superintendent 
of equipment. Mr. Courtney, a native of 


Pittsburgh, joined the P.&L.E. in 1913 as 
a mechanical draftsman. He became shop 
superintendent at McKees Rocks in 1927 
and assistant superintendent of motive 
power in 1945. 


P. O. Lrkens, superintendent shops of 
the Clinchfield, has been appointed su- 
perintendent of machinery, with head- 
quarters as before at Erwin, Tenn. 


Kari Berc, superintendent of motive 
power of the Pittsburgh & Lake Erie at 
McKees Rocks, Pa., retired on December 
31 at the age of 68, after 45 years of serv- 
ice. Mr. Berg, was born in Sweden in 
December 1881, and attended the New 





Here’s Why 


80% Thermal Efficiency 
100% automatic 
Abolishes boiler room 
labor 
Uses oil or gas fuel or a 
combination of both 
No smoke — no soot - 
Takes up Ys the space of 
conventional boilers 
Suitable for multiple 
installations 
Delivered complete 
ready for service 
connections 


NO BOILER ROOM LAB 
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Thousands of installations testify to the 
savings afforded by the AMESTEAM 
GENERATOR. This modern marine 
type boiler is produced. by the Ames 
Iron Works, builders of quality boilers 
for more than 100 years. Trouble-free 
—100% automatic in operation, the 
AMESTEAM GENERATOR requires 
no chimney draft, only a simple vent 
to the atmosphere. This rugged unit 
provides the fuel-saving advantages of 
a thermal efficiency of over 80%. 


Ideal for low-pressure heat in station 
or shop, also for high-pressure work 
for sand drying, Diesel de-icing and a 
host of other railroad applications. 


Single units from 10 to 500 H.P. Suita- 
ble for multiple installations. Design 
pressure—15 to 200 Ibs. Higher pres- 
sures on order. 


Delivered complete ready for service 
connections—including insulation and 
jacket. Phone, write or wire. 


R_REOUIRED 
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York Central apprentice school course 
and evening classes in mechanical engi- 
neering at the School of Applied Science, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. He joined the P.&L.E. in 1903 
as a machinist’s helper at Pittsburgh, 
subsequently becoming a mechanical 
draftsman and, in 1911, chief draftsman. 
Mr. Berg was appointed shop superin- 
tendent at McKees Rocks in 1920, assis- 
tant superintendent of motive power in 
1927 and superintendent of motive power 
in 1930. 


T. W. Carr, superintendent of rolling 
stock of the Pittsburgh & Lake Erie at 
McKees Rocks, Pa., has been appointed 
assistant to the superintendent of equip- 
ment. 


Paut B. Bur ey, assistant superintend- 
ent of communication, Northern lines, of 
the Illinois Central, has been appointed 
superintendent of communication and 
electrical engineer, with headquarters at 
Chicago. Mr. Burley was born in Chicago 
on May 28, 1898, and received his elec- 
trical engineering degree in 1921 from 
the University of Illinois. He joined the 
I. C. in February of that year as a com- 
puter, later becoming junior engineer of 
the Chicago terminal improvement de- 


Paul B. Burley 


partment. In 1924 he was appointed su- 
pervisor of electrical maintenance, Chi- 
cago terminal; in 1931, assistant engineer 
in the telegraph and signal department; 
in February, 1944, electronics engineer, 
and in August, 1945, assistant superin- 
tendent of communication, Northern 
lines. 


Obituary 


H. L. Hopces, mechanical engineer of 
the Florida East Coast at St. Augustine, 
Fla., died in that city on January 15. Mr. 
Hodges was born on November 10, 1879. 
He entered the service of the F.E.C. on 
April 15, 1912, and after serving in vari- 
ous capacities he was appointed shop en- 
gineer on-September 2, 1924, and me- 
chanical engineer on August 1, 1933. 


Greorce E. Emerson, who retired on 
January 1, 1942, as chief of motive power 
and equipment of the Baltimore & Ohio 
and the Alton at Baltimore, Md., died in 
Union Memorial Hospital, Baltimore, on 
January 12, at the age of 80. 
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